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CHAPTER 4 
ZOOPLANKTON OF THE WATER COLUMN AND NEUSTON 
G. C. Grant 
INTRODUCTION 
The zooplankton of continental shelf waters are of particular interest 
in any environmental assessment because, in addition to their critical 
role of transforming phytoplankton to protein usable by higher members 
of the marine food chain, they include the reproductive stages of diverse 
species from the benthos and nekton. This importance is magnified by the 
limitation of most oceanic food production to the continents' edges. 
Nearly all species of present day commercial value (including molluscs, 
decapod crustaceans, and fishes) spend at least a part of their life cycle 
in the plankton. 
There is a general lack of published information on Middle Atlantic 
Bight zooplankton. The best sources of information on these important 
communities remain the dated but classic study of Bigelow and Sears (1939), 
that of Grice and Hart (1962), and a summary of available information by 
Jeffries and Johnson (1973). The bulk of information on zooplankton of 
the Middle Atlantic Bight, mostly produced by laboratories lacking ocean-
going vessels, is limited to fringing bays and sounds. Most published 
studies are of either limited areal coverage or of single taxonomic groups, 
or both. Many important taxonomic groups of zooplankton have never been 
adequately described in the Middle Atlantic Bight. 
Interest in the marine neuston, or plankton of the surface layer, is 
quite recent. The importance of the surface layer in the economy of the 
sea was first stressed by Zaitsev (1970) in his monograph on the subject, 
based largely on studies in the Black Sea. Subsequent studies in the 
northwest Atlantic (Morris 1975) and Gulf of Mexico (Berkowitz 1976) were 
located over deep ocean depths, and showed the neuston layer to be an 
impoverished one, compared with subsurface layers. The composition of 
neuston in Middle Atlantic Bight waters is unknown, but was suspected by 
the present investigator to be of considerably greater importance than 
open ocean neuston, partly because of the large number of shelf fishes 
with pelagic eggs and larvae, and partly because of the findings of 
Zaitsev (1970) for families and genera of neuston-abundant organisms 
common to Russian and American waters. 
METHODS AND MATERIALS 
Sampling Locations 
Details on selection and the rationale for selection of stations are 
provided under Chapter 2, Benchmark Sampling. Six stations were occupied 
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each quarter for sampling of water colunm zooplankton and neustonic 
zooplankton, shown in Figure 4-1. These stations extended seaward from 
the nearshore station Cl to Station Jl just off the edge of the continental 
shelf. 
Shipboard Procedure 
Water Colunm Zooplankton 
Double-oblique tows were made at each station with 60 cm opening-
closing bongo systems (McGowan and Brown 1966), first with paired 202 µm 
mesh nets, then with 505 µm nets. The track of tows assumed the slope of 
a broad arc, except in heavy seas, when waves were quartered. To minimize 
contamination of samples with metals and grease from cable, all tows were 
taken with a plastic-coated cable. To avoid surface contaminants, samplers 
were lowered in closed position while underway, opened below the surface, 
lowered to near-bottom, then raised again to just below the surface. Nets 
were closed before the sampler was retrieved through the surface layer. 
Flowmeters (General Oceanics, Inc.) were employed only in the net used 
for taxonomy collections. The unmetered net collection was reserved for 
analyses of hydrocarbons and trace metals. 
Precautions against contaminations of collections for chemical analysis 
also included minimizing contact between ship surfaces and nets. This was 
aided by use of a bongo rigging stand (Ocean Instruments, Inc.) and sail-
bags to contain nets not in active use. Samples for chemical analysis were 
transferred from the net to stainless steel buckets before net wash down 
to avoid contamination with the ship's seawater system. Chemistry samples 
were concentrated on 110 µm netting, split into two portions (one for 
hydrocarbons and one for trace metals), and transferred by teflon-coated 
utensils into acid washed jars equipped with teflon cap-liners, then 
immediately frozen. 
The· sample for taxonomy in the metered net was washed down with the 
ship's seawater system into a receiving bucket. The sample was concentrated 
on 110 µm netting, then transferred to glass jars containing buffered 
formaldehyde in seawater (concentration 5-8 percent). Deck log forms and 
pre-printed labels (Time Tape) for jars are shown in Appendix I. 
For quality control, one station was randomly selected each cruise. 
Each bongo collection for chemistry (one each 202 µm and 505 µm) at this 
selected station was doubly split to provide an extra sample to be analyzed 
at a BLM-designated laboratory for quality control purposes. 
Neuston 
Neuston samples were obtained every three hours over a 24-hour period 
at each station, using a sampler developed at Woods Hole Oceanographic 
Institution (Bartlett and Haedrich 1968; Craddock 1969). This sampler 
consists of two hydrodynamically shaped foam-filled floats connected by an 
endless fiberglass band (available from Fiberglass Specialties, Inc., 
Rochester, Mass.). It accommodates a standard one-meter net which is 
lashed to it through holes drilled into the band and by bolts attached to 
the floats. The net opening is 1 meter wide, and the unit samples the 
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Figure 4-1. BLM 1st year regular water column stations sampled for zooplankton and neuston. 
Depths in meters. Inset shows neuston sampler. 
/ ,., 
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upper 12 cm of sea surface, approximately. All neuston tows used a 
505 µm net and were of 20 minutes duration, except at Station Cl in summer, 
when tows had to be abbreviated because of overabundance of neuston. 
Tows were made from an extended boom with the ship proceeding in a wide 
circular track at 2 knots. The boom and circular track were employed to 
keep the net away from the ship's wake. 
Collected samples were washed into buckets and inspected for tarballs 
and large removable species. Tarballs, if present, were removed with 
teflon-coated forceps, placed in Labelled plastic zip-bags and frozen. 
Large species, if present, were removed and individually placed into acid-
washed jars with teflon cap- I iners and frozen for hydrocarbon and trace metal 
analyses. A maximum of two species was selected at each station, and 
specimens were accumulated for a given station through the eight neuston 
tows. Numbers and the identity of removed specimens and the occurrence 
of tarballs were noted on deck log sheets (See Appendix I). 
Laboratory Procedure 
Frozen Samples 
Samples for hydrocarbon and trace metal analyses and all frozen 
tarballs were transmitted to chemists upon return of collections to the 
laboratory. 
Preserved Samples 
Whole samples were inspected and sorted for large and rare taxa. The 
sample was then split into successively smaller aliquots for the progressively 
smaller and more numerous taxa, using a VIMS splitter (Burrell, Van Engel, 
and Hummel 1974). This method allowed a more complete discovery and 
enumeration of contained taxa than does the more usual examination of a 
final, small aliquot. Where samples were large, especially the bongo 
collections, one-half of the first split was archived. Taxa were sorted 
and enumerated in the above manner (see example of sorting log) into 
relatively major categories, such as copepods, fish larvae, decapod larvae, 
etc., and preserved in individual vials. 
Vials of sorted major taxa were then distributed among specialists 
for identification and counts of species, where possible, or higher taxa 
in the case of poorly known or undescribed forms. Resulting identifications 
and counts were entered on identification log sheets (see example, Appendix 
II) under the column reserved for the proper aliquot size. Representatives 
of identified species were archived for later reference. 
Principal Taxonomic References 
The best single source of information on Middle Atlantic Bight fauna 
that is presently available is the guide produced by Gasner (1971). Its 
usefulness in identifying taxa to species varies widely, however, among 
the various groups of importance in the plankton. It is most helpful 
4-4 
in identification of coelenterates, molluscs, barnacles, cumaceans, 
cliaetognaths, and pelagic tunicates. Important pla.nktonic groups such as 
polychaete larvae, ostracods, copepods, hyperiid amphipods, euphausiids, 
and decapod larvae require other identification aids. 
Specialists in the various groups usually must refer to a diverse 
literature for species identifications. Only the most common useful 
references are listed here: 
Siphonophores: Sears 1953; Totton 1965. 
Pelagic molluscs: Abbott1974; Dales 1957; Gosner 1971; Morton 
1957; Naef 1923; Roper, Young, and Voss 1969; Spoel 1972; 
Thiriot-Quievreaux 1973; and Voss 1956. 
Chaetognaths: Fraser 1957; Gosner 1971; and Ritter-Zahony 
1911. 
Ostracods: Poulsen 1969a, 1969b, 1973; Skogsberg 1920. 
Copepods: Owre and Foyo 1967; Wilson 1932; and Rose 1933. 
Mysids: Richardson 1905; Tattersall 1951; and Tattersall and 
Tattersall 1951. 
Amphipods: Bowman 1973; Bowman and Gruner 1973; Dick 1970; 
Harbison and Madin 1976; and Pillai 1966. 
Euphausiids: Boden, Johnson, and Brinton 1955; Einarsson 
1945; and Mauchline and Fisher 1969. 
Decapod Larvae: Bourdillon-Casanova 1960; Gurney 1942; 
Kurata 1975; Lebour 1928; Lough 1975; Sandifer 1972; 
Williams 1965, 1974; Williamson 1957. 
Fish Eggs and Larvae: Bigelow and Schroeder 1953; Colton 
and Marak 1969; Gibbs et al. 1971; Hildebrand and Schroeder 
1928; Mansueti and Hardy 1967; and Miller and Jorgensen 1973. 
Data Analysis 
Data Cards and Storage 
Two basic data card types were used for the storage, reduction, and 
manipulation of data. The first, a station/sample card, was prepared £or 
each sample, and contained sample number, position of station, date, time, 
surface temperature and salinity, depth of station, number of species, 
number of individuals, sample type, type of sampling gear, net mesh size, 
type of tow, maximum depth of tow, duration of tow, and volume of water 
filtered. 
The second card type, a species card, was punched for each species 
(or higher taxa) occurrence. Included on these cards were sample number, 
species code number (expanded from Swartz, Wass, and Boesch 1972), number 
of individuals and order of magnitude. Numbers of individuals entered on 
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these cards were the expanded numbers for the total collection, based 
on the size of aliquot examined. References to "rank of abundance" in 
this report all were based on simple summation of total sample catches. 
Diversity Measurements 
Three principal measures of diversity in zooplankton and neuston 
~ommunities were used (Pielou 1975): The Shannon index (H') using base-2 
;ogs, evenness (J'), and the Margalef or species richness index (S-1/log N). 
Computer programs for their calculation are included in Appendix III. e 
All diversity measures were based on total number of species and individuals 
in each sample. 
Cluster Analyses 
The principal method of analysis used in this study is a cluster 
analysis, both normal and inverse, based on a matrix of Bray and Curtis 
(1957) similarity coefficients (Boesch 1976). The normal analysis 
provides a clustering of samples according to their similarity in 
species composition, the inverse analysis a clustering of species according 
to similarity in sample distribution. Other outputs of the program used 
(see Appendix III) included the frequency of occurrence for species and 
a listing of species occurrences by sample. A fuller description of the 
clustering strategy is included in Chapter 6. 
A modification of the basic clustering program permitted the use 
of standardized catches (numbers per 100m3) and was employed in all 
comparisons of bongo samples. No reduction to number per cubic meter 
filtered was employed in neuston data, since meters were not allowed, by 
contract, within neuston nets. These tows were, however, standardized 
to 20 minutes. 
RESULTS 
Fall 1975 Cruise No. BLMOlW 
~ummary of Collections 
The six designated water column stations (Cl, Dl, Ne, E3, F2, and Jl) 
were sampled for zooplankton and neuston between 23 October and 29 October 
1975. 
Bongo samplers were fished obliquely twice at each station, once each 
with 202 µm and 505 µm mesh nets. Resulting collections included 12 pre-
served samples, 12 trace metal samples, 12 hydrocarbon samples, and 
material from Station Jl reserved for quality control. 
Neuston collections (505 µm nets) were obtained at each station at 
3-hr intervals over a 24-hr period and resulted in 48 preserved collections, 
5 hydrocarbon samples, 7 trace metal samples, and 35 samples of tarballs. 
Species selected for chemical analysis included VeZeZZa veZeZZa (hydrozoan), 
PeZagia noatiZuaa (scyphozoan), Beroe ovata (ctenophore), Parathemisto 
gaudiahaudii (amphipod), Idotea metaZZiaa (Isopod), and a filefish 
(Balistidae). 
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Faunal Description 
A total of 204 taxa were identified from fall 1975 zooplankton and 
neuston collections and are listed in Table 4-1. Particularly diverse 
groups included the copepods, amphipods, decapods, and fishes. Dominant 
taxa are listed in Table 4-2. 
Station Cl. At the shallowest station, copepods were the numerically 
dominant group in all 8 neuston tows and in both the oblique bongo tows 
(202 µm and 505 µm nets). Dominant copepods in the neuston tows (Figure 
4-2) and in the bongo 505 included Labidocera aesti'.va, Pontella meadii, 
and Centropages typicus. The bongo 202 collection was dominated by Acartia 
tonsa, too small to be efficiently retained by the 505 µm meshes. Second 
in abundance in all neuston tows were fish eggs. Decapod larvae, Beroe 
ovata, and Idotea metallica were subdominant taxa in the neuston tows. 
Mysids, cladocerans, and chaetognaths were numerically more important 
among the subdominants in bongo tows than in neuston tows. Labidocera 
aestiva showed a strong migration to the surface layer at night. 
Station Dl. Only one-half of the neuston tows were dominated by 
copepods, including Centropages typicus, Calanus finmarchicus, and 
Anomalocera patersonii (see Pennell 1976 for a recent redescription as 
A. opalus of this western Atlantic pontellid). The hyperiid amphipod, 
Parathemisto gaudichaudii, was dominant in three neuston tows and in the 
bongo SOS. The neustonic isopod Idotea metallica was dominant in one 
neuston tow and a small copepod, Paracalanus sp., in the bongo 202. Sub-
dominants in night neuston tows also included Cancer sp. larvae and the 
chaetognath, Sagitta tasmanica. Chaetognaths and the thecosome, Spiratella 
(Limacina) retroversa, were relatively more abundant in bongo tows. 
Centropages typicus and Calanus finmarchicus increased in numbers at night 
in the surface layer (Figure 4-3). 
Station N3. As in Station Dl, one-half the neuston tows were 
dominated by copepods, either Anomalocera paterson.~i or Calanus finmarchicus. 
Parathemisto gaudichaudii was dominant in two tows, fish eggs in one, 
and Pelagia noctiluca in the eighth tow. Other important neustonic taxa 
included Sagitta tasmanica, S. eZegans, and Centropages typicus. The 
bongo 505's most abundant taxon was Sagitta tasman.~ca, whereas the companion 
bongo 202 was dominated by Paracalanus sp. Diel changes in abundance 
of dominant surface layer copepods (Figure 4-4) were similar to those 
observed at Station Dl. 
Station E3. Copepods were numerically dominant in six of the eight 
neuston tows and in both bongo collections. Centropages typicus was the 
dominant copepod in neuston tows from late afternoon to early morning, 
Anomalocera patersonii in midday. Two neuston collections were dominated 
by Parathemisto gaudichaudii. Other important taxa in neuston collections 
included Metridia lucens {a night migrant, Figure 4-5), Idotea metallica, 
and Sagitta elegans. 
Calanus finmarchicus was dominant in the bongo 505 collection, whereas 
the small Pa~acalanus sp. was most abundant in the bongo 202. Euphausiids 
and the thecosomes were of more importance in subsurface tows {bongos) 
than in surface collections. 
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Table 4-1. Check list of zooplankton identified from neuston and 
bongo collections, BLMOlW. 
CNIDARIA ANNELIDA 
unid. hydrozoans 
Bougainvillea sp. 
Nemopsis bachei 
unid. siphonophores 
Muggiaea kochei 
Forskalia edwardsii 
Physophora hydrostatica 
VeZeUa veZeUa 
Physalia physaZis 
unid. medusae 
Pelagia noctiZuca 
Cyanea capiZZata 
Aurelia aurita 
CTENOPHORA 
Beroe ovata 
PLATYHELMINTHES 
HopZopZana grubei 
Gnesioceros sargassicoZa 
CHAETOGNATHA 
Sagitta eZegans 
Sagitta enfZata 
Sagitta tasmanica 
Sagitta bipunctata 
Sagitta heZenae 
Sagitta hexaptera 
Sagitta minima 
Pterosagitta draco 
MOLLUSCA 
unid. gastropod larvae 
unid. bivalve larvae 
SpirateZla retroversa 
PaedocZione doZiiformis 
unid. aeolidiids 
Octopus vuZgaris 
unid. squid 
unid. polychaete larvae 
Tomopteris helgolandica 
Aphrodita sp. 
AutoZytus sp. 
PZatynereis dumeriZii 
Nereis diversicoZor 
Tharyx sp. 
Chaetozone setosa 
Paranaitus speciosa 
PYCNOGONIDA 
unid. pycnogonids 
Endeis spinosa 
CRUSTACEA 
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Cladocera 
PeniZia avirostris 
Ostracoda 
HaZocypris brevirostris 
Conchoecia sp. 
Conchoecia curta 
Euconchoecia chierchiae 
Copepoda 
unid. copepodids 
CaZanus finmarchicus 
NannocaZanus minor 
UndinuZa vulgaris 
EucaZanus sp. 
EucaZanus attenuatus 
RhincaZanus nasutus 
Mecynocera cZausi 
ParacaZanus sp. 
ParacaZanus crassirostris 
EuchireZZa amoena 
Undeuchaeta pZwnosa 
unid. euchaetids 
Pareuchaeta norvegica 
ScottocaZanus securifrons 
ScoZecithrix danae 
Centropages typicus 
Table 4-1.(continued) 
Copepoda (continued) 
CentPopages violaceus 
MetPidia lucens 
Pleuromamma gPacilis 
Pleuraomamma abdominalis 
PleuPomamma Pobusta 
Candacia aPmata 
AnomalocePa oPnata 
AnomalocePa patersonii 
LabidocePa aestiva 
LabidocePa acutifrons 
Pontella atlantica 
Pontella meadii 
Pontella secuPifeP 
Pontella spinipes 
Pontellina plumata 
Pontellopsis regalis 
Pontellopsis villosa 
AcaPtia danae 
AcaPtia tonsa 
unid. harpacticoids 
Macrosetella gPacilis 
Alteutha depPessa 
unid. cyclopoids 
Oncaea sp. 
Oithona sp. 
Caligus sp. 
Cirripedia 
unid. cypris larvae 
Lepas sp. cypris larvae 
Lepas pectinata 
Stomatopoda 
unid. stomatopod larvae 
Cumacea 
Oxyuraostylis smithi 
Isopoda 
Idotea baltica 
Idotea metallica 
ChiPidotea tuftsii 
B agatus minutus 
unid. dajids 
Amphipoda 
PhPonima sedentaPia 
PhPonima atlantica 
AnchylomePa blossevillii 
PaPathemisto gaudichaudii 
LestPigonus bengalensis 
Lestrigonus latissimus 
Lestrigonus crucipes 
LestPigonus shoemakePi 
LestPigonus schizogeneois 
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Amphipoda (continued) 
HypeP·ia sp. 
HypePeitta PosselePi 
HypePeitta stephenseni 
TetPathyrus foPcipatus 
StPeeUa steenstrupi 
Primno macPopa 
PhPonlmella elongata 
ThyPopus sphaePoma 
BPachyscelus crusculum 
Lycaea boralli 
Paratyphis sp. 
unid. hyperiids 
unid. phoxocephalid 
CePapus tubulaPis 
OrcheHtia sp. 
unid. gammarids 
Mysidacea 
Neomynis americana 
Mysidopsis bigeZowi 
Sirietla thorrrpsoni 
Euphausiacea 
Meganyctiphanes noPvegica 
Euphausia krohnii 
Thysanoessa inermis 
Thysanoessa raschi 
Thysanoessa gPegaria 
Thysanoessa Zongicaudata 
Nematoscelis atlantica 
Nematoscelis megalops 
Thysanopoda tPicuspidata 
Nyctiphanes couchi? 
Stylo,1heiron abbreviatum 
Decapoda 
SolenocePa sp. 
Lucifer faxoni 
Leptochela bermudensis 
Leptochela sp. 
Leander tenuicornis 
Hipploytes pleuraacantha 
Latreutes fucoPum 
CPangon septemspinosa 
Pontophilus sp. 
unid. caridean larvae 
unid. phyllosome larvae 
Ga Zathea sp. 
unid. pagurids 
Emerit:a talpoida 
Ethusfa microphthalma 
unid. majids 
Cance:r1 sp. 
Table 4-1 (concluded) 
Decapoda (continued) 
Portunus sayi 
OraZipes oceZZatus 
CaZZinectes simiZis 
Hexapanopeus angustifrons 
unid. brachyuran zoea 
unid. megalopae 
UROCHORDATA 
DoZioZum nationaZis 
Thalia democratica 
OikopZeura sp. 
unid. salps and doliolids 
CHORDATA 
Pisces 
unid. leptocephali 
Nemichthys scoZopaceus 
CZupea harengus 
Brevoortia tyrannus 
unid. clupeids 
Anchoa mitchiZZi 
unid. engraulids 
Synodus foetens 
synodontid larvae 
paralepidid larvae 
Myctophum affine 
Myctophum nitiduZum 
Myctophum punctatum 
Myctophum obtusirostre 
Gonichthys COCCO 
SymboZophorus veranyi 
CeratoscopeZus maderensis 
unid. myctophid larvae 
Urophycis chuss 
Urophycis regius 
Urophycis sp. 
MerZuccius sp. 
Syngnathus fuscus 
Hippocwrrpus erectus 
scorpaenid larvae 
GobioneZZus sp. 
unid. serranid 
Centropristis striata 
Decapterus punctatus 
Coryphaena sp. 
CaUionymus sp. 
scombria larvae 
ScophthaZmus aquosus 
Bothus oceZZatus 
Etropus microstomus 
Syacium 
unid. balistids 
Sphoeroides trichocephalus 
4-10 
Table 4-2. Numerically dominant zooplankters in fall 1975 collections (BLMOlW). Drawn from the three most 
abundant taxa in each tow (D = day, N = night). 
Station Cl 
Bongo 202 (N) 
Acartia tonsa 
Centropages typicus 
Paracalanus sp. 
Station 01 
Bongo 202 (N) 
Paracalanus sp. 
C. typieus 
Spiratella retroversa 
Station N3 
Bongo 202 (0) 
Paracalanus sp. 
Oithona sp. 
S. tasmanica 
Bongo 505 (N) 
Labidocera aestiva 
A. tonsa 
C. typicus 
Bongo 505 (N) 
Parathemisto gaudichaudii 
C. typicus 
Sagitta tasmanica 
Bongo 505 (D) 
S. tasmanica 
C. finmarchicus 
Nannocalanus minor 
Neuston 505 
L. aestiva (4N,2D) 
C. typicus (4N,2D) 
Pontella meadii (1N,4D) 
A. tonsa (3N) 
Beroe ovata (20) 
Scophthalmus - type fish eggs (20) 
Neuston 505 
P. gaudichaudii (4N,4D) 
C. typicus (4N,1D) 
Idotea metallica (40) 
Anomalocera patersonii (lN,20) 
Cancer sp. ( lN) 
S. tasmanica (lN) . 
Calanus finmarchicus (lN) 
Neuston 505 
A. patersonii (4N,3D) 
P. gaudichaudii (2N,3D) 
Scophthalmus-type eggs (1N,4D) 
Urophycis-type eggs (1N,2D) 
Pelagia noctiluca {lN) 
S. tasmanica (lN) 
C. typicus (IN) 
Sagitta eZegans {lN) 
Table 4-2 (concluded) 
Station E3 
Bongo 202 (D) 
Paracalanus sp. 
C. typicus 
Oithona sp. 
Station F2 
Bongo 202 (D) 
S. retroversa 
C. f inmarchicus 
Thysanoessa inermis 
Station Jl 
Bongo 202 (D) 
Paracalanus sp. 
S. retroversa 
Mecynocera clausi 
Bongo 202 (N) 
Paracalanus sp. 
P. graciZis 
M. Zucens 
Bongo 505 (D). 
C. finmarchicus 
C. typicus 
Metridia lucens 
Bongo 505 (D) 
C. finmarchicus 
Thysanoessa gregaria 
P. gaudichaudii 
Bongo 505 (D) 
Sagitta enflata 
N. minor 
NematosceZis megaZops 
Bongo 505 (N) 
E. krohni 
M. Zucens 
P. graciZis 
Neuston 505 
C. typicus (4N, 40) 
A. patersonii (2N,4D) 
M. Zucens (4N) 
P. gaudichaudii (3D) 
I. metaZlica (1N,1D) 
S. elegans (IN) 
Neuston 505 
M. Zucens (4N,4D) 
P. graciZis (4N) 
VeZelZa veZeZZa (2D) 
Lucifer fa.xoni (lN, lD) 
I. metallica (2D) 
P. gaudichaudii (lN, lD) 
Urophycis-type eggs (lD) 
unid. megalopae (lN) 
unid. medusae (lN) 
Bagatus minutus (lD) 
Neuston 505 
P. gaudichaudii (IN,4D) 
P. gracilis (3N,ID) 
M. Zucens (3N) 
S. enfZata (IN, 2D) 
L. faxoni (2D) 
Euphausia krohni (IN,ID) 
T. democratica (IN,ID) 
Labidocera acutifrons (IN) 
PontelZopsis viZlosa (lD) 
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Station F2. Copepods were the dominants in all eight neuston tows and 
in the bongo 505 collection. Metridia lucens was dominant in dawn-to-
dusk neuston tows, replaced at night by Pleuromarruna gracilis (Figure 4-6). 
Calanus finmarchicus was the dominant copepod in both the bongo 505 and 202 
collections, but in the latter was outnumbered by Spiratella retroversa, a 
thecosome. Numbers of copepod species doubled at this stations compared 
with the previous neritic and mid-shelf stations (15 vs. 6-8 species). 
Other important taxa in the neuston included VeleUa veleUa, Lucifer 
faxoni, Idotea metallica, Parathernisto gaudichaudii, and fish eggs. 
Sargasswn fauna including Velella veZeZZa, Bagatus minutus, Latreutes 
fucorwn, and Portunus sayi, was also evident. Euphausiids and chaetognaths 
were of greater relative importance in bongo tows. 
Station Jl. The diversity of copepods increased to 20 species at this 
slope station. However, copepods were dominant in only half the neuston 
tows, specifically those from dusk and night tows. The dominant species 
at night, as in Station F2, was Pleuromamma gracilis (Figure 4-7). Dominant 
copepods in dawn and daytime collections were the pontellids, Labidocera 
acutifrons and PonteZZopsis viZZosa. Ten of the 20 copepod species were 
pontellids. Parathemisto gaudichaudii was dominant in two daytime neuston 
collections; the remaining two collections were dominated by Thalia 
democratica and Lucifer faxoni. Other important ta.xa in the neuston were 
Sagitta enflata and Euphausia krohnii. 
An extra two bongo tows were made at this station, one each with 202 
µm and 505 µm mesh nets, for a total of four bongo tows. One bongo 505 
was dominated by S. enflata, the other by Euphausia: krohnii. ParacaZanus 
sp. was the dominant copepod in both bongo 202 collections, but completely 
absent from bongo SOS and neuston collections. Ostracods, thecosomes, 
euphausiids, and chaetognaths were more abundant in bongo tows than in 
the neuston. 
Community Analysis 
Frequency of Occurrence and Abundance. The most frequent and abundant 
species from bongo collections are listed in Table 4-3, and those from 
neuston collections in Table 4-4. Comparison of these two lists, even 
after discounting the smaller species obtained in 202 µm bongo nets 
(Paracalanus sp., Oithona spp., Acartia danae, and Mecynocera clausi), 
demonstrates the uniqueness of the surface layer fauna. Half of the 
ten most frequent representatives of neuston collections do not occur on 
the tabulated list of bongo species, and two of thE,se are developmental 
stages of fish (Urophycis sp. larvae) and decapods (Cancer sp. zoea and 
megalopae). Other unique species include euneustonic pontellid copepods 
and the ever-present isopod Idotea metaZZica. 
In both lists, the most abundant taxon was a narrowly-dfstributed 
near-shore copepod: Acartia tonsa in bongos and Labidocera aestiva in 
neuston collections. 
Diversity. Three measurements of diversity are listed for each 
collection in Table 4-5. There was little consistency in results, when 
values are compared by mesh size in the case of bongo tows, or by time of 
day in neuston collections. Shannon indices ranged from O. 0437 to 3. 4531. 
The high index was from a bongo 202 tow at Station Jl, containing 33 
4-17 
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Table 4-3. Frequency of occurrence and rank of abundance of common species 
in bongo collections, BLMOlW. 
Percent Rank Maximum Number 
SEecies Occurrence Abundance Eer lOOm 3 
Sagitta tasmaniaa 93 7 7,008 
Parathemisto gaudiahaudii 79 10 6,742 
Sagi tta e legans 79 12 3,378 
Euaalanus sp. 71 15 1,451 
Centropages typiaus 64 3 124,780 
Cand.aaia armata 64 16 1,398 
ParaaaZ.anus 57 2 181,862 
Oithona sp. 57 4 27,852 
Cal.anus firunarahiaus 57 8 9,769 
Nannoaalanus minor 57 20 765 
Thysanoessa inermis 57 25 30 
Bothus oaellatus 50 < 1 
Aaazatia danae 43 17 1,638 
Thysanoessa sp. 43 24 91 
Spiratella retroversa 36 9 8,695 
Metridia luaens 36 11 2,662 
Euphausia krohni 29 13 983 
Meaynoaera a lausi 29 19 422 
Aaazatia tonsa 21 1 461,270 
Labidoaera aestiva 21 5 15,597 
Thysanoessa gregaria 21 14 2,509 
Pleu:t'omamma graailis 14 6 9,108 
Table 4-4. Frequency of occurrence and rank of abundance of conunon species 
in neuston collections, BLMOlW. 
Species Percent Occurrence Rank Abundance 
Idotea metaZZica 
Parathemisto gaudiahaudii 
Urophycis sp. larvae 
Centropages'typicus 
AnomaZocera patersonii 
CaZanus finmarchicus 
Sagitta tasmanica 
Metridia Zucens 
Cancer sp. larvae 
PonteUa meadii 
Sagitta eZegans 
Lucifer faxoni 
Labidocera aestiva 
Labidocera acutifrons 
NannocaZanus minor 
PZeuromamma graciZis 
SpirateZZa retroversa 
Acartia tonsa 
Sagitta enflata 
PeZagia noctiZuca 
Beroe ovata 
98 
83 
75 
71 
69 
50 
50 
48 
42 
40 
35 
33 
27 
27 
27 
23 
23 
19 
19 
15 
10 
4-20 
8 
2 
20 
4 
7 
10 
11 
14 
6 
12 
17 
1 
16 
19 
3 
15 
5 
18 
13 
9 
Table 4-5. Diversity of zooplankton and neuston collections., BLMOlW. 
H' = Shannon index (base-2), J' = evenness; Richness = 
Margalef's index of species richness., N = night., D = day., 
Ns = neuston., B = bongo. 
Collection Type of Tow 
Station Number Day or Night H' J' Richness 
Cl 275-272 Ns., D 2.1385 0.5474 1. 3795 
-273 Ns, D 1. 6737 0.4838 1.0856 
-274 Ns., N 0.4807 0.1132 1. 5054 
-275 B202., N 1. 2673 0.2842 1. 3875 
-276 B505., N 1. 6508 0.4127 1.2800 
-277 Ns, N 0.1651 0.0460 0.8985 
-278 Ns., N 0.1521 o. 0411 0.9249 
-279 Ns, N 0.5352 0.1547 0.7728 
-280 Ns, D 2. 2042 0.6635 1.0308 
-281 Ns, D 0.0542 0.5938 1. 3429 
Dl 275-282 Ns, D 1. 64 78 0.5869 1.0014 
-283 Ns., D 0. 0437 0.0169 0.4281 
-284 B202., N 2.0953 0.5126 1. 2004 
-285 B505., N 2.0183 0.5630 1.0596 
-286 Ns., N 2.4594 0.6149 1.6895 
-287 Ns., N 1. 9637 o. 54 77 1.2539 
-288 Ns., N 1. 3537 0.3658 1.1312 
-289 Ns., N 0.7531 0.2177 1.1998 
-290 Ns, D 0.6399 0.1926 0.9836 
-291 Ns, D 1. 9111 0.6370 1.0522 
N3 275-293 Ns, D 0.9561 0.2764 1.4916 
-294 Ns, D 0.0878 0.0237 l .1'789 
-295 Ns, N 3.2337 o. 7911 2.2265 
-296 Ns, N 2. 7282 0.6820 1. 7445 
-297 Ns., N 1.4190 0.4476 1.0359 
-298 Ns, N 1. 8652 0.5041 1. 5004 
-299 Ns., D 0.1928 0.0581 0. 8723 
-300 B505., D 1. 8177 0.4359 1. 6428 
-301 B202, D 1. 9949 0.4880 1.2196 
-302 Ns, D 1.3263 0.4724 0.6627 
E3 275-303 Ns., D 1. 2999 0.4333 0.9786 
-304 Ns., D 0.1416 0. 0548 0.4438 
-305 Ns., N 1.1751 0.2675 2.1252 
-306 Ns., N 1.5032 0.3539 2.0484 
-307 Ns, N 1.3384 0.3210 1. 8315 
-308 Ns., N 0.9090 0.2457 1. 2421 
-309 Ns., D 1. 7320 o. 5773 0.9083 
-310 B505, D 2.1015 0.5379 1.2279 
-311 B202, D 1.4640 0. 3511 1. 2050 
-312 Ns., D 0.6101 0.1649 1.2226 
4-21 
Table 4-5 (concluded) 
Collection Type of Tow 
Station Number Day or Night H' J' Richness 
F2 Z75-313 Ns, N 1. 5577 0.4345 1. 5749 
-314 Ns, D 2. 2108 0.5302 3.2807 
-315 8505, D 0.6018 0.1370 2.2206 
-316 8202, D 2.9746 0.6488 3.0759 
-317 Ns, D 2.7336 0.6325 3.0447 
-319 Ns, D 1.7672 0.6295 1. 3985 
-320 Ns, D 2.1079 0.5157 2.2859 
-321 Ns, N 0.9452 0.2483 1.3188 
-323 Ns, N 1. 0411 0.2547 1.4201 
-324 Ns, N 0.7641 0.1910 1.5035 
Jl Z75-325 Ns, N 0.3295 0.0685 2.7686 
-326 Ns, N 1.1175 0. 2114 4.2334 
-327 Ns, D 2.6337 0.6200 3.0743 
-328 Ns, D 3.0454 0. 7169 3.1290 
-329 8505, D 2.9833 0.5914 4.3821 
-330 Ns, D 1.8988 0.3764 4.5065 
-331 B202, D 3.4531 0.6845 3.8485 
-332 Ns, D 0.8167 0.1619 3.8695 
-333 8202, N 1. 8705 0.3677 2.5649 
-334 8505, N 2.3123 0.4625 2.8834 
-335 Ns, N 0.9076 0.2006 2.2055 
-336 Ns, N 0.4378 0.0840 3.5883 
4-22 
species, but only 4084 individuals. The low index was from a neuston 
tow at Station Dl, heavily dominated by Paraathemis-to gaudichaudii. 
Evenness (J') values ranged from a low of 0.0237 from a Station N3 
daytime neuston tow to 0.7911 from a night neuston tow at the same station. 
Species richness generally increased with distance offshore, as 
shown in Figure 4-8 for neuston collections. Daytime tows tended to be 
richer in species than night tows inshore at Station Cl and offshore at 
stations F2 and Jl, but the opposite occurred at mid-shelf stations. 
Either case can be explained by diurnal migration. Night collections may 
be enriched in species by the addition of vertical migrators; richness may 
be decreased if one or a few of these migrators strongly dominate the 
surface population at night. 
Cluster Analyses. Clustering of zooplankton and neuston data was 
performed separately for the two classes of collections. Results are 
presented first for bongo and then for neuston collections. In both 
cases, a 9% occurrence cutoff was employed, i.e. species occurring in 
less than 2 bongo collections or 5 neuston tows were dropped from the 
analysis. 
I. Bongo tows. 
A. Sample clusters. Clustering of the 14 bongo 
samples from BLMOlW is shown in Figure 4-9. Companion 202 
µm and 505 µm collections from a given station were in most 
cases more similar to each other than to collections taken 
with a given mesh size at adjacent stations. The exception 
occurred at stations N3 and :·E3, where the bongo 2C2 collections 
were closer in composition and abundance of contained taxa 
than were companion 202 and 505 collections. 
At least three major clusters are evident: the neritic 
station Cl, the central shelf stations Dl, N3 and E3, and the 
shelf break and slope stations F2 and Jl. Station Cl collections· 
clustered with mid-shelf collections at a low level of 
similarity. 
B. Species clusters. Sixty-three taxa occurred in 
at least two of the bongo collections; the inverse clustering 
of these species is shown in Figure 4-10, with a listing of 
clusters and species in Table 4-6. As in bongo sample 
clustering, three main clusters resulted: neritic, mid-shelf, 
and outer shelf and slope. Except for a cluster of fish 
species occurring in the offshore group, species within major 
taxa appear to be well distributed among the clusters. 
II. Neuston tows. 
A. Sample clusters. Samples from the surface layer 
are shown in Figure 4-11, where three basic clusters are 
evident: neritic station Cl, mid-shelf stations Dl, N3, and 
E3, and shelf-edge and slope stations F2 and Jl. The offshore 
samples are most distinct in this analysis; mid-shelf and 
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Table 4-6. Identification of species and clusters shown in Figure 4-10, 
bongo tows,BLMOlW. 
Cluster Species 
A - Neritic Species 
A1 - restricted to 4 
Station Cl 10 
7 
8 
2 
3 
1 
15 
14 
A2 - rare at Dl only or 18 
mid-shelf species with 21 
maximum at Dl 16 
17 
23 
11 
B - Mid-shelf Species 
B1 - abundant species centered 5 
over mid-shelf, often 9 
rare or absent at 6 
Station Cl & Jl 13 
19 
22 
12 
20 
B2 - less abundant, more 26 
offshore than B1 28 
usually absent at both 33 
Station Cl & D1 34 
24 
29 
27 
C - Outer Shelf and Slope Species 
c1 - mostly rare offshore 38 
species but with 39 
occurrences over mid- 31 
shelf 35 
36 
49 
48 
25 
50 
51 
30 
43 
40 
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No. Species 
Penilia avirostris 
Neomysis americana 
Labidocera aestiva 
Acartia tonsa 
Beroe ovata 
Tharyx sp. 
Bougainvillea 
Scophthalmus aquosus 
Anchoa mitchilli 
unid. cephalopods 
Chiridotea tuftsii 
Idotea metallica 
Spiratella retroversa 
Cancer sp. 
Crangon septemspinosa 
Paracalanus sp. 
Oithona sp. 
Centropages typicus 
Sagitta tasmanica 
Calanus finmarchicus 
Parathemisto gaudichaudii 
Sagitta elegans 
Candacia armata 
Eucalanus sp. 
Acartia danae 
Mecynocera clausi 
Thysanoessa inermis 
Nannocalanus minor 
Thysanoessa sp. 
Centropages violaceus 
Thysanoessa gregaria 
galatheid larvae 
Urophycis sp. 
Merluccius sp. 
Rhincalanus nasutus 
Euconchoecia chierchiae 
Conchoecia curta 
unid. copepodites 
Phronima sedentaria 
Phrosina semilunata 
Sagitta hexaptera 
unid. fish larvae 
Ethusa microphthalma 
Table 4-6 (concluded) 
Cluster 
C2 - larval fishes largely 
restricted to Station 
F2 & Jl 
c3 - restricted to F2 & Jl 
c4 - most abundant in, or 
restricted to, night 
tows at Jl 
C5 - rare spp. at Jl only 
Species 
61 
62 
47 
32 
41 
42 
44 
46 
45 
52 
56 
59 
60 
58 
37 
57 
55 
63 
53 
54 
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No. Species 
Nemichthys scolopaceus 
unid. gobioid 
Syaciwn sp. 
Bothus ocellatus 
myqtophid larvae 
paralepidid larvae 
Scolecithrix danae 
Lucifer faxoni 
Meganyctiphanes norvegica 
Euphausia krohnii 
Sagitta enflata 
unid. euchaetid 
Nematoscelis atlantica 
Pleuromamma robusta 
Metridia lucens 
Pleuromarnma gracilis 
Solenocera muelleri 
Ceraatocopelus maderensis 
Nematoscelis megalops 
Sty Zocheiron sp. 
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Figure 4-11. Neuston sample clusters, BLMOlW, based on the Bray-Curtis 
coefficient of similarity and all identified species 
occurring in more than four neuston collections. 
neritic samples cluster at a low level of similarity. Except 
at the shallow station Cl, there is a fairly low separation 
within main clusters of night and day collections. 
This analysis is essentially identical to results obtained 
with bongo samples, with its three principal clusters of 
neritic, mid-shelf, and offshore samples. 
B. Species ·clusters. Forty-three taxa occurred in 
at least five of the 48 neuston collections. These were 
included in the inverse analysis depicted in Figure 4-12. 
Identification of species within clusters is provided in 
Table 4-7. Three main clusters of species were found and 
in patterns similar to species clusters from bongo collections. 
A notable qualitative difference in offshore bongo and neuston 
species is the preponderance of pontellid copepods and species 
associated with Sargasswn weed in the neuston collections. 
Winter 1976 Cruise No. BLM02W 
Summary of Collections 
The designated water column stations Cl, Dl, N3, E3, F2, and Jl 
were sampled for zooplankton and neuston between 5 February and 16 
February 1976. 
Bongo samplers (60 cm) were fished obliquely twice at each station, 
one each with 202 µm and 505 µm nets. Resulting collections included 
12 preserved collections, 14 hydrocarbon samples (2 for quality control 
at Station Jl), and 14 trace metal samples (also including 2 quality 
control samples from Jl). 
Neuston collections (505 µm nets) resulted in a total of 48 preserved 
collections, one hydrocarbon sample (insufficient material at all but 
Station E3), 5 trace metal samples, and 5 samples of tarballs. Species 
selected for chemical analysis included Idotea metallica (isopod), 
Crangon septemspinosa (decapod), Petromyzon marinus (sea lamprey), and 
the Atlantic silverside, Menidia menidia. 
Fauna! Description 
A total of 132 taxa were identified from winter 1976 zooplankton and 
neuston collections, a considerable reduction in diversity from the 
previous fall. Identified taxa are listed in Table 4-8. The length of 
the list is particularly shortened for the meroplanktonic larvae of 
decapods and fishes. Also absent from the winter list are the many 
offshore species and Sargasswn-associated species found in abundance in 
fall collections. The dominant taxa found in collections from each of 
the stations are listed in Table 4-9. Except for the nearshore station 
Cl, where Temora longicornis had replaced Acartia tonsa and Labidocera 
aestiva as the dominant neritic form, the collections were predominated 
by Centropages typicus. 
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Table 4-7 for identification of species and clusters. 
Table 4~7. Identification of species and clusters shown in Figure 4-12, 
neuston tows,BLMOlW. 
Cluster Species No. 
A - Neritic Species 
A1 - mostly restricted 
to Station Cl 
A2 - most abundant at 
Station Cl 
B - Mid-shelf Species 
4 
6 
5 
2 
1 
7 
10 
14 
16 
B1 - ubiquitous, but 8 
thinning offshore 15 
9 
3 
B2 - abundant mid-she1f, rare 12 
or absent at both ends 20 
of transect 13 
18 
B3 - night dominants, mid-
shelf to slope 
B4 - mostly night tows, Station D1-E3, rarer 
offshore 
C - Offshore Species 
C1 - pontellids and 
Sargassum species 
C2 - Sargassum fauna 
c3 - shelf-edge pontellids 
C4 - offshore spp. 
distributed onto 
mid-shelf 
c5 - mostly offshore, rare 
on mid-shelf 
c6 - Sargassum fauna 
11 
23 
33 
24 
28 
29 
19 
21 
22 
41 
42 
34 
31 
39 
17 
40 
30 
35 
36 
32 
26 
27 
25 
43 
37 
38 
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Species 
Labidocera aestiva 
Acartia tonsa 
PonteZZa meadii 
Beroe ovata 
Bougainvillea 
Penilia avirostris 
Crangon septemspinosa 
Urophycis sp. 
Brevoortia tyrannus 
Idotea metallica 
Anomalocera patersonii 
Parathemisto gaudichaudii 
Centropages typicus 
Sagitta elegans 
Spiratella retroversa 
Sagitta tasmanica 
Calanus finmarchicus 
Cancer sp. 
Metridia lucens 
Pleuromamma gracilis 
Thysanoessa sp. 
Centropages violaceus 
Leptochela sp. 
Nannocalanus minor 
Candacia armata 
Pelagia noctiZuca 
Leander tenuicornis 
unid. balistids 
Siriella thompsoni 
Pontella atlantica 
Pontella spinipes 
Portunus sayi 
Lepas sp. larvae 
VeleZZa veleZZa 
Anomalocera ornata 
Pontellopsis vilZosa 
Pontella securifer 
Labidocera acutifrons 
Lucifer f11Xoni 
Sagitta enflata 
Euphausia krohni 
Bagatus minutus 
Latreutes fucorum 
Table 4-8. Check list of zooplankton species identified from neuston 
and bongo collections, BLM02W. 
PROTOZOA 
unid. foraminiferans 
CNIDARIA 
Obelia sp. 
Physophora hydrostatica 
_Chelophyes appendiculata 
Eudoxides spiralis 
Lensia subtilis 
Abyla sp. 
Aby lops is sp. 
unid. abylids 
unid. siphonophores 
RHYNCHOCOELA 
unid. nemerteans 
CHAETOGNATHA 
Sagitta elegans 
Sagitta enflata 
Sagitta hexaptera 
Sagitta Zyra 
Sagitta minima 
Sagitta tasmanica 
Eukrohnia hamata 
Pterosagitta draco 
PHORONIDA 
Phoronis psammophilus 
MOLLUSCA 
unid. gastropod larvae 
unid. bivalve larvae 
Spiratella retroversa 
Paedoclione doliiformis 
unid. gymnosomes 
?Gerruna sp. 
Octopus vulgaris 
unid. cephalopods 
ANNELIDA 
Tomopteris helgolandica 
unid. polychaete larvae 
CRUSTACEA 
Cladocera 
Evadne nordmanni 
4-33 
Ostracoda 
Halocypris brevirostris 
Conchoecia sp. 
unid. ostracods 
Copepoda 
unid. copepodites 
Ca Zanus finmarchicus 
Eucalarius pi Zeatus 
Eucalanus attenuatus 
Eucalanus sp. 
Rhincalanus nasutus 
Rhincalanus coPnutus 
Nannocalanus minor 
Paracalanus crassirostris 
Paracalanus sp. 
Pseudocalanus sp. 
Temora longicornis 
Centropages hamatus 
Centropages typicus 
Centropages violaceus 
Candacia arrnata 
Candacia elongata 
Metridia Zucens 
Pleuromamma abdominalis 
Pleuromarnma gracilis 
PleUPomamma xiphias 
Scolecithrix danae 
ScoZecithriceZZa ovata 
?Euchaeta sp. 
Pareuchaeta norvegica 
Undeuchaeta major 
Euchirella rostrata 
Gaetanus minor 
Euaetideus giesbrechti 
unid. aetideid 
Heterorhabdus spinifrons 
unid. augaptilid 
Labidocera nerii 
Anomaloaera patersonii 
Acartia tonsa 
Tortanus discaudatus 
Alteutha depressa 
Oithona sp. 
Farranula sp. 
Oncaea venusta 
Caligus sp. 
Table 4-8 (concluded) 
Cirripedia 
Balanus sp. larvae 
Lepas sp. larvae 
Cumacea 
Leptocuma minor 
Cyclaspis varian 
?Campy laspis sp. 
Diastylis polita 
Diastylis sculpta 
Oxyurostylis smithi 
Isopoda 
Edotea triloba 
Idotea metallica 
Amphipoda 
Parathemisto gaudichaudii 
Phronima sedentaria 
Paraphronima gracilis 
Paraphronima sp. 
Prirrrno latreillei 
Anonyx debruyni 
Anonyx sarsi 
Batea catharinensis 
Bathyporeia guoddyensis 
Argissa hamatipes 
Cerapus tubularis 
Hippomedon serratus 
Monoculodes norvegica 
Orchomenella pinguis 
Unciola inermis 
Mysidacea 
Neomysis americana 
Mysidopsis bigelowi 
Euphausiacea 
Euphausia krohnii 
Euphausia sp. 
Meganyctiphanes norvegica 
Thysanoessa gregaria 
Thysanoessa longicaudata 
Thysanoessa sp. 
Thysanopoda acutifrons 
Nematoscelis megalops 
Decapoda 
Pandalidae zoea 
Crangon septemspinosa 
Pontophilus brevirostris 
Pontophilus sp. 
Paguridae zoea 
Bathynectes superba 
Cancer sp. 
PISCES 
Petromyzon marinus 
Anguilla rostrata 
Ceratoscopelus maderensis 
Gonichthys COCCO 
unid. paralepidid 
Gadus morhua 
Pollachius virens 
Urophycis sp. 
Enchelyopus cimbrius 
Menidia menidia 
Syngnathus fuscus 
Mugil curema 
unid. goboid 
Ammodytes sp. 
Scophthalmus aquosus 
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Table 4-9. Numerically dominant zooplankters in winter 1976 collections (BLM02W). Drawn from the three most 
abundant taxa in each tow(D = day, N = night). 
Station Cl 
Bongo 202 
Oithona sp. 
Pseudocalanus 
Acartia tonsa 
Station 01 
Bongo 202 
Pseudocalanus sp. 
Oithona sp. 
Centropages typicus 
Station N3 
Bongo 202 
Pseudocalanus sp. 
Oithona sp. 
C. typicus 
Bongo 505 
Temora longicornis 
Ammodytes sp. 
Sagi tta e legans 
Bongo 505 
C. typicus 
Pseudocalanus sp. 
Spiratella retroversa 
Bongo 505 
C. typicus 
S. retroversa 
S. elegans 
Neuston 505 
T. longicornis (4N,40) 
Ammodytes sp. (4N,30) 
Pseudocalanus sp. (3N,30) 
Neomysis americana (lN,10) 
A. tonsa (lo) 
Neuston 505 
C. typicus (4N,40) 
s. elegans (3N,40) 
N. americana (2N) 
T. longicornis (lN,10) 
Calanus finmarchicus (lN,10) 
Pn~n+.'hom"l· __ q+.r, gmuU.l'l'hm111-i_f ( 2D) 
Pseudocalanus sp. (lN) 
Neuston 505 
C. typicus (4N,40) 
S. elegans (3N,30) 
Metridia lucens (4N) 
P. gaudichaudii (30) 
C. finmarchicus (10) 
Ammodytes sp. (10) 
S. retroversa (lN) 
Table 4-9 (concluded) 
Station E3 
Bongo 202 
Oithona sp. 
Pseudocalanus sp. 
S. retroversa 
Station F2 
Bongo 202 
Oithona sp. 
"Paraca Zanus" sp. 
C. typicus 
Station Jl 
Bongo 202 
"ParacaZanus" sp. 
Oithona sp. 
C. typicus 
Bongo 505 
C. typicus 
M. Zucens 
S. retoversa 
Bongo 505 
C. typicus 
S. retroversa 
M. Zucens 
Bongo 505 
C. typicus 
M. Zucens 
P. graciZis 
Neuston 505 
C. typicus (4N,4D) 
P. gaudichaudii (4D) 
M. Zucens (4N) 
Ammodytes sp. (3D) 
S. retr>oversa (2N) 
PZeuromarrona graciZis (2N) 
C. firunarchicus (lD) 
Neuston 505 
C. typicus (4N,4D) 
M. Zucens (4N) 
P. gaudichaudii (3D) 
S. retroversa (2N,1D) 
P. gracilis (2N) 
Anomalocera patersonii (lD) 
"Paraca Zanus" sp. ( lD) 
C. finmarchicus (lD) 
Ammodytes sp. (lD) 
Neuston 505 
C. typicus (4N,4D) 
S. retroversa (4N,3D) 
P. gaudichaudii (2D) 
C. finmarchicus (2D) 
A. patersonii (1N,1D) 
"Paracalanus" sp. (lN} 
M. Zucens (lN) 
P. gracilis (lN} 
Station Cl. All eight neuston tows and both bongo tows were dominated 
numerically by copepods. In all collections except the bongo 202, Temora 
longicornis was the most abundant species. Other copepods, in decreasing 
order of relative abundance, were Pseudocalanus sp., Acartia tonsa, 
Centropages typicus, C. hamatus, Tortanus discaudatus, EucaZanus pileatus, 
Calanus firunarchicus, Acartia cZausi, Paracalanus crassirostris, and 
Oithona sp. The last-named was dominant in the small-meshed bongo 202. 
No strongly-migrating copepods were evident in neuston collections 
(Figure 4-13), due to the absence of Labidocera aestiva. Also important 
in neuston collections were Neorrrysis americana and larvae of Ammodytes sp. 
Other groups represented in the neuston collections included chaetognaths, 
barnacle larvae, polychaetes, and decapod larvae. Cumaceans, cladocerans, 
isopods, and molluscs were relatively more important in bongo tows. 
Station Dl. Copepods were dominant in five of the eight neuston tows 
and in both bongo tows. Centropages typicus was the most abundant copepod 
in all tows except the bongo 202, which was dominated by PseudocaZanus sp. 
and Oithona sp. Other abundant copepods in neuston collections were 
Temora longicornis, Calanus finmarchicus, and Pseudocalanus sp. None were 
strong vertical migrators (Figure 4-14). Two neuston tows were dominated 
by the chaetognath Sagitta elegans and one by the h.yperiid amphipod 
Parathemisto gaudichaudii. The mysid Neorrrysis amer•icana was also of some 
importance in night neuston collections. Thecosomes, medusae, and cumaceans 
were of greater relative importance in bongo tows. 
Station N3. Copepods were dominant in only three of the eight neuston 
tows, all of these at night, but were dominant in both bongo tows. 
Centropages typicus and Metridia lucens were dominant species in neuston 
tows. C. typicus was the dominant form in the bongo SOS, Pseudocalanus 
sp. in the bongo 202. Strong vertical migrators among the copepods (Figure 
4-15) included M. lucens and NannocaZanus minor. Three of the neuston 
tows were dominated by Sagitta elegans and the remaining two by Parathemisto 
gaudichaudii. Occasionally important in the surfac:e layer were Calanus 
finmarchicus, Ammodytes larvae, and SpirateUa ret1:1oversa. Thecosomes, 
ostracods, and euphausiids were of greater relative importance in bongo 
tows. 
Station E3. Copepods were dominant in five of the eight neuston 
collections, the amphipod Parathemisto gaudichaudii: in the other three. 
Copepods dominated both bongo tows. Centropages typicus was the most 
abundant copepod in all eight neuston tows and in the bongo SOS. Oithona 
sp. predominanted in the bongo 202. The first appearance in this seasonal 
survey of a typically neustonic pontellid copepod occurred at this station, 
where Anomalocera patersonii was found in five neuston tows. Other 
copepods in the neuston included Metridia Zucens, ·abundant at night 
(Figure 4-16), PZeuromamma graciUs, and CaZanus f1.:nmarchicus. M. Zucens 
and P. graciUs were both strong migrators. Larvae of Ammodytes sp. and 
the thecosome Spirateila retroversa were also found in abundance at times 
in the surface layer. Polychaetes and cumaceans were relatively more 
important in bongo collections. 
Station F2. Copepods (Figure 4-17) were dominant in all but one 
neuston tow, the latter a collection in which Para1;herrristo gaudichaudii 
predominated, and in both bongo tows. Centropages typicus dominated most 
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BLM02W. 
neuston tows (exceeded slightly in numbers by Metridia Zucens in one night 
collection) and the bongo SOS. Oithona sp. again was predominant in the 
fine meshed bongo 202. Other important taxa in the neuston included the 
copepods, Pleuromamma graciZis, AnomaZocera patersonii, and Calanus 
finmarchicus, the thecosome SpirateUa retroversa, and larvae of 
Arronodytes sp. Euphausiids and ostracods were somewhat more abundant in 
subsurface plankton than in neuston collections. 
Station Jl. Copepods were the most abundant group in six of the 
eight neuston tows, and in both bongo tows. The thecosome SpirateUa 
retroversa predominated in two neuston collections. Centropages typicus 
was the dominant copepod in all 505 µm mesh net collections (neuston and 
bongo). Paracalanus sp. predominated in the bongo 202. Other abundant 
taxa in the neuston included the copepods Calanus fi:nmarchiucs, Anomalocera 
patersonii, "Paracalanus" sp. , Metridia Zucens, and Pleuromamma graci Us 
(Figure 4-18). Euphausiids and chaetognaths were somewhat more predominant 
in subsurface collections. 
Conununity Analysis 
Frequency of Occurrence and Abundance. The most frequent and abundant 
species from bongo and neuston collections are liste:d in Tables 4-10 and 
4-11. A comparison of the two lists shows the importance of Centropages 
typicus in this winter season. It heads both lists, having been found in 
all collections regardless of mesh size or location, and is outranked in 
abundance only by Oithona sp. and Pseudocalanus sp., which were abundantly 
caught only in bongo 202 nets. Sagitta elegans and Arronodytes sp. larvae 
occupy identical second and third positions, respectively, in the two lists. 
All of the 11 most frequent taxa on the neuston list are also found in 
the list of common bongo species. Obviously, the winter neuston fauna 
was much more similar to subsurface zooplankton than was the case during 
the fall survey. Except for the 1 ess frequently occurring pandalid larvae 
(most likely DicheZopandaZus Zeptoceras), AnomaZocer'a patersonii, and 
Idotea metaUica, the unique fauna characteristic of the neuston is 
missing. 
Diversity. Three measurements of diversity are listed for each 
collection in the winter cruise in Table 4-12. Shannon indices for winter 
collections were less variable than in fall collections, but still ranged 
widely (0.5269-3.1565). The high value occurred with a late afternoon 
neuston tow at the inshore station Cl, the low with an early morning 
neuston tow at Station F2 that was heavily dominated by Centropages typicus. 
The high index resulted from the occurrence of 14 species among only 158 
individuals. Evenness (J') values ranged from a low of 0.1384 in the 
collection with the_previously mentioned low H', to a high of 0.8291, also 
matching the collection with high H'. 
The increase in species richness with distance offshore that was so 
evident in fall collections had disappeared by winte-r (Figure 4-19). Night 
neuston tows were quite consistently richer in species than were day tows 
at all stations, but the total range of values at each station was similar 
all along the transect. 
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BLM02W. 
Table 4-10. Frequency of occurrence and rank of abundance of common 
species in bongo collections, BLM02W. 
Species 
Centropages typiaus 
Sagitta elegans 
Ammodytes sp. larvae 
SpirateZZa retroversa 
Metridia Zuaens 
Ca Zanus firzmarahicrus 
Sagitta tasmaniaa 
EuaaZanus sp. 
Parathemisto gaudiahaudii 
Tomopterus helgol.andiaa 
NannoaaZanus minor 
Canaer sp. larvae 
Oithona sp. 
PseudoaaZanus sp. 
unid. calanoids 
Temora Zongicornis 
Pleuromamma graaiZis 
ParaaaZanus sp. 
unid. bivalve larvae 
Aaartia tonsa 
ParacaZanus crassirostris 
Tortanus discaudatus 
Percent 
Occurrence 
100 
92 
92 
83 
83 
83 
75 
75 
75 
75 
67 
67 
58 
58 
42 
42 
42 
33 
33 
25 
17 
17 
Rank 
Abundance 
3 
10 
14 
4 
9 
12 
13 
15 
18 
17 
1 
2 
5 
7 
19 
6 
11 
8 
16 
20 
Maximum Number 
per 100m3 
110,097 
16,556 
3,082 
99,337 
17,591 
7,243 
3,477 
3,311 
3,001 
51 
853 
13 
355,206 
225,165 
34,348 
22,829 
523 
35,593 
5,811 
24,074 
2,490 
4,967 
Table 4-11. Frequency of occurrence and rank of abundance of common 
species in neuston collections, BLM02W. 
Species 
Centropages typicus 
Sagitta elegans 
Ammodytes sp. larvae 
Calanus finrnarchicus 
Parathemisto gaudichaudii 
SpirateZZa retroversa 
Metridia lucens 
Eucalanus sp. 
Nannocalanus minor 
Pseudocalanus sp. 
Sagitta tasmanica 
PandaZid larvae 
AnomaZocera patersonii 
Idotea metaZZica 
Temora Zongicornis 
Centropages vioLaceus 
Cancer sp. larvae 
Neomysis americana 
Pleuromamma graciZis 
Acartia tonsa 
Centropages hamatus 
ParacaZanus sp. 
Percent Occurrence 
100 
88 
85 
85 
75 
65 
60 
56 
54 
so 
44 
40 
40 
40 
38 
38 
38 
35 
27 
23 
21 
10 
4-45 
Rank Abundance 
1 
5 
6 
8 
2 
3 
4 
18 
11 
10 
15 
16 
17 
7 
19 
13 
9 
14 
20 
12 
Table 4-12. Diversity of zooplankton and neuston collections, BLM02W. 
H' = Shannon index (base-2), J' = evenness, Richness= 
Margalef's index of species richness, N = night, D. = day, 
Ns = neuston, B = bongo. 
Collection Type of Tow 
Station Number Day or Night H' J' Richness 
Cl 276-089 Ns, D 1.3684 0.4119 1.2516 
-090 Ns, D 3.1565 0.8291 2.5679 
-091 Ns, N 3.1367 0.7674 2.8656 
-092 B505, N 1.4663 0.3018 2.8344 
-093 B202, N 2.7058 0.5690 1.8475 
-094 Ns, N 2.2394 0.5479 2.6257 
-095 Ns, N 1. 6247 0.4062 2 .1184 
-096 Ns, N 1. 9871 0.4862 2.1570 
-097 Ns, D 1.6663 0.4265 1.7831 
-098 Ns, D 2.2248 0.6431 1.1042 
Dl 276-099 Ns, N 2.4778 0.6342 1.8664 
-100 Ns, N 2. 2811 0.5581 2.0488 
-101 Ns, N 1.7656 0. 4 771 1. 5100 
-102 Ns, D 1.6061 0.4340 1.1492 
-103 Ns, D 0.6893 0.1992 1.3480 
-104 Ns, D 1. 6850 0.4426 1.5807 
-105 Ns, D 1.9385 0.4649 2.5190 
-106 Ns, N 2.6489 0.5940 2.6544 
-107 B505, N 2.5190 0.5038 2.7410 
-108 B202, N 2.0121 0.4581 1.5325 
N3 276-109 Ns, N 2.0744 0. 4 723 2.3412 
-110 Ns, N 1. 6141 0.3735 2.2504 
-111 Ns, D 1.4479 0.4826 0.8843 
-112 Ns, D 1.6990 0.4462 1.6297 
-113 Ns, D 2.1905 0.5607 1. 9633 
-114 Ns, D 1. 6356 0.4562 1.1402 
-115 Ns, N 2.2566 0.5221 1.9740 
-116 Ns, N 2.6280 0.6570 1.6688 
-147 B202, D 2.4548 0.5286 1. 7611 
-148 B505, D 2.4093 0.6328 1.1267 
E3 276-117 Ns, D 1.2884 0.3090 1.6958 
-118 Ns, D 1.0225 0.2763 1.2406 
-119 Ns, D 1.6200 0.4146 1.8084 
-120 Ns, D 1. 2281 0.3004 1.6201 
-121 Ns, N 1.7546 0.3690 2 .. 7945 
-122 B202, N 1.9142 0.3864 2.0939 
-123 B505, N 1. 8778 0.4095 1.9624 
-124 Ns, N 1. 7674 0.4419 1. 7159 
-125 Ns, N 1.6013 0.3770 2.0250 
-126 Ns, N 1. 6940 0.3857 2.2028 
4-46 
Table 4-12 (concluded) 
Collection Type of Tow 
Station Number Day or·Night H' J' Richness 
F2 276-127 Ns, D 1.1815 0.3296 1. 5703 
-128 Ns, D 2.1399 0.5350 1.6936 
-129 Ns, N 1. 6435 0.3633 2. 5872 
-130 B202, N 2.5730 0.5688 1. 6919 
-131 B505, N 1.9260 0.3965 2.4284 
-132 Ns, N 1.4931 0.3653 1.9355 
-133 Ns, N 1. 6574 0.4242 1. 6172 
-134 Ns, N 1.9609 0.4702 1. 8133 
-135 Ns, D 0.5269 0 .1384 1.5035 
-136 Ns, D 1.4772 0.3880 1.6937 
Jl 276-137 Ns, N 1. 94 70 0.4763 2.1391 
-138 B202, N 2.6032 0.4997 3.1931 
-139 B505, N 2.7451 0.5269 3.4499 
-140 Ns, N 0.8267 0.1739 2.5426 
-141 Ns, N 1.2066 0.2747 1. 9627 
-142 Ns, N 2.4592 0.5897 2.3502 
-143 Ns, D 1.6490 0.3882 2.4842 
-144 Ns, D 0.5878 0.1699 1. 3521 
-145 Ns, D 1.4986 0.3936 2.0062 
-146 Ns, D 0.6500 0.1664 1.2469 
4-47 
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4-48 
Cluster Analyses. Clustering of zooplankton and neuston data was 
performed as for fall collections, i.e. separately for the two types of 
collections and using a cutoff of 9% occurrence for inclusion of species 
in the analysis. 
I. Bongo tows. 
A. Sample clusters. Clustering of the 12 bongo 
samples from BLM02W is shown in Figure 4-20. Companion 202 µm 
and 505 µm bongo collections at inner shelf stations and at 
Station Jl clustered before linkage of either mesh size at adja-
cent stations. However, the bongo 505 collections at outer shelf 
stations E3 and F2 were more similar to each other than to their 
companion 202 collections at the respective stations. 
The three major clusters seen in fall bongo collections 
have been reduced to two: the outer shelf and slope (stations 
E3, F2, and Jl), and the inner shelf (stations N3, DI, and Cl). 
Station Cl links with the inner shelf stations at a relatively 
low level of similarity. 
B. Species clusters. Fifty-eight taxa occurred in 
at least two bongo collections, a slight reduction from the 63 
in fall collections. The inverse cluster analysis of these 
species is shown in Figure 4-21, with a listing of clusters and 
species in Table 4-13. Two of the three basic clusters of 
species are easily matched with those of bongo sample clusters, 
i.e. the neritic and inner shelf and the outer shelf and slope 
clusters. The middle cluster (B) contains most of the abundant 
species, many of them widely distributed over the shelf. It 
includes species distributed from stations Dl to Jl, species 
found over the whole transect, and two inner shelf species, 
TemoPa longiao-rnis and Neorrrysis amePiaana. 
II. Neuston tows. 
A. Sample clusters. Results from the cluster analysis 
of surface layer winter collections are shown in Figure 4-22. 
Clusters are very similar to those obtained for bongo samples, 
with a cluster of samples from outer shelf and slope stations 
E3, F2, and Jl and a second cluster of samples from neritic 
station Cl and inner shelf stations Dl and N3. Again, Station 
Cl links with Dl and N3 at a relatively low level of similarity. 
Samples from all stations other than Cl were subclustered into 
day and night samples. 
B. Species clusters. Forty-two taxa occurred in at 
least five of the 48 neuston collections and were included in 
the inverse analysis shown in Figure 4-23. Identification of 
species within clusters is provided in Table 4-14. Results 
were similar to those for bongo collections, with three principal 
clusters: widespread species, mid-shelf to slope species, and 
inner shelf species. Three subclusters of widespread species 
included widespread neritic types, ubiquitous species most 
abundant at mid-shelf, and a group of species distributed from 
mid-shelf to the slope. Species in this cluster were, with 
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Table 4-13. Identification of species and clusters shown in Figure 4-21, 
bongo tows, BLM02W. 
Clusters 
A - Outer shelf species 
from Stations E3, F2 
& Jl 
B - Mid-shelf and widely 
distributed species 
C - Neritic and inner shelf 
species 
Species No. 
54 
58 
34 
57 
52 
47 
55 
56 
50 
51 
23 
48 
42 
43 
39 
33 
45 
40 
46 
49 
27 
30 
8 
28 
37 
29 
3 
32 
35 
5 
25 
19 
21 
6 
11 
26 
38 
20 
53 
9 
17 
18 
31 
44 
36 
4-52 
Species 
Pleuroma.mma robusta 
Nematosaelis megalops 
Thysanoessa longiaaudata 
Meganyatiphanes norvegiaa 
unid. siphonophores 
Rhinaalanus aornutus 
Pareuahaeta norvegica 
Uneuchaeta major 
unid. fish larvae 
Paralepidid sp. 
unid. calanoids 
Paraaalanus sp. 
Pleuromamma graailis 
Euchiraella sp. 
Rhinaalanus nasutus 
Thysanoessa sp. 
T. gregaria 
Centropages vioZaaeus 
Sagitta minima 
S. hexaptera 
SpirateZZa retroversa 
Metridia Zuaens 
Centropages typiaus 
Euaalanus sp. 
Sagitta tasmaniaa 
Nannoaalanus minor 
Calanus finmarahiaus 
Parathemisto gaudiahaudii 
Pandalidae larvae 
Pseudoaalanus sp. 
Oithona sp. 
Sagitta eZegans 
Ammodytes larvae 
Temora Zongiaornis 
Neomysis ameriaana 
unid. nemerteans 
Gadus morhua · 
Anguilla rostrata 
Phronima sedentaria 
Tortanus disaaudatus 
Crangon septemspinosa 
Canaer sp. 
Diastylis polita 
D. sculpta 
Paguridae larvae 
Table 4-13 (concluded) 
Clusters 
C - Neritic and inner shelf 
species (continued) 
Species No. 
14 
16 
2 
15 
12 
13 
4 
7 
10 
1 
22 
24 
4-53 
Species 
UnicoZa inermis 
Monoculodes norvegica 
Evadne nordmanni 
Hippomedon serratus 
Mysidopsis bigelowi 
Leptocuma minor 
Paracalanus crassirostris 
Centropages hamatus 
Balanus sp. larvae 
Tomopterus helgolandica 
unid. bivalve larvae 
Acartia tonsa 
31 
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Table 4-14. Identification of species and clusters shown in Figure 4-23, 
neuston tows, BLM02W. 
Cluster 
A - Widespread species 
Ai - neritic 
A2 - mid-shelf centered 
A3 - offshore 
B - Mid-shelf and outer shelf 
distribution 
B1 - offshore 
B2 - mid-shelf centered 
C - Neritic and inner shelf 
species 
Species No. 
2 
3 
12 
22 
7 
13 
4 
8 
9 
18 
27 
21 
30 
16 
31 
35 
28 
34 
40 
38 
42 
41 
37 
39 
24 
29 
14 
20 
33 
36 
19 
25 
26 
23 
32 
5 
6 
1 
11 
15 
17 
10 
4-56 
Species 
Pseudocalanus sp. 
Temora longicornis 
Neomysis americana 
PandaZid larvae 
Parathemisto gaudichaudii 
Calanus finmarchicus 
Centropages typicus 
Sagitta elegans 
Ammodytes sp. 
Eucalanus sp. 
Sagitta tasmanica 
Metridia lucens 
Nannocalanus minor 
Spiratella retroversa 
Centropages violaceus 
Pleuromamma gracilis 
Urophycis sp. 
Anomalocera patersonii 
Paracalanus sp. 
Sagitta minima 
Eudoxides spiralis 
unid. siphonophores 
EuchireZZa sp. 
Sagitta hexaptera 
Gadus morhua 
Enchelyopus cimbrius 
Oithona sp. 
Rhincalanus nasutus 
R. · cornutus 
Farranula gracilis 
Cancer sp. larvae. 
Candacia armata 
Idotea metallica 
Tomopterus helgolandica 
Mugil curema 
Acartia tonsa 
Balanus sp. larvae 
Centropages hamatus 
Tortanus discaudatus 
Crangon septemspinosa 
Mysidopsis bigelowi 
Eucalanus pileatus 
few exceptions, the same as those in cluster B (mid-shelf 
and widely distributed species) of the bongo inverse analysis. 
Inner shelf species (cluster C) were also cowoon to both 
neuston and bongo collections. Cluster C in the bongo inverse 
analysis, however, was extended with various amphipods, decapods, 
cumaceans, and assorted taxa not frequently found in neuston 
tows. 
The greatest difference in the two lists occurs in 
clusters of offshore species. Although some species are found 
in common, the bongo cluster includes several euphausiids and 
deep-living copepods not taken in neuston tows. Neuston 
species, on the other hand, include larvae of several fishes 
(Urophycis sp., Enahelyopus cimbrius, and Mug~tz curema) and the 
euneustonic copepod Anomalocera patersonii and isopod Idotea 
metallica not common in bongo tows. Differences between neuston 
and subsurface zooplankton are most pronounced at the deeper 
stations. 
Spring 1976 Cruise No. BLM03W 
Summary of Collections 
The designated water column stations Cl, 01, N3, E3, F2, and Jl were 
sampled for zooplankton and neuston between 8 June and 16 June 1976. 
Sampling was initiated at the outermost station (Jl) and continued through 
F2 and E3. At the latter station, impending weather and shortages of 
fuel and water combined to stop sampling midway through the 24-hr period. 
Station E3 was reoccupied at the end of the cruise to provide neuston tows 
over an unbroken 24-hr period. The four neuston samples previously 
obtained at E3 were processed for comparison with the final eight. 
Bongo samplers (60 cm) were fished obliquely twice at each station, 
once each with 202 µm and 505 µm nets. Resulting collections included 14 
preserved samples (extras at stations Cl and N3), 14 hydrocarbon, and 14 
trace metal samples (the latter two sample types including 2 each for 
quality control at Station F2). 
Neuston collections, obtained at 3-hr intervals at each 24-hr station, 
and including extra tows at Station E3, totaled 52 preserved samples, 3 
hydrocarbon samples, 8 trace metal samples, and 11 samples of tarballs. 
Species selected for chemical analysis included Stomolophus megaleris 
(cnidarian), Idotea metallica (isopod), Cancer sp. megalopae (decapod), 
and the fish Scomberesox saurus. 
Faunal Description 
A total of 177 taxa were identified from spring 1976 zooplankton and 
neuston collections and are listed in Table 4-15. Amphipods and fishes 
were particularly diverse. 
The dominant taxa at each of the stations are given in Table 4-16, 
where the continued importance of Centropages typicus at shelf stations 
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Table 4-15. Check list of zooplankton species identified from neuston and 
bongo collections, BLM03W. 
CNIDARIA 
Leuakartia:raa oatona 
Aglantha aoniaa 
Rhopalonema alavigePWn 
Agalma elegans 
Chelophyes appendiaulata 
Lensia aonoidea 
Diphyes dispar 
Abyla tPigona 
Abylopsis tetragona 
Pelagia noatiluaa 
Stomolophus meZeagris 
TURBELLARIA 
unid. flatworms 
RHYNCHOCOELA 
unid. nemerteans 
ANNELIDA 
Tomopteris helgolandiaa 
Tomopteris planatonis 
unid. polychaetes 
MOLLUSCA 
unid. gastropod larvae 
Spiratella retroversa 
Spiratella troahiformis 
Spiratella heliaina 
Paedoclione doliiformis 
CZione Zimaaina 
Notobranahaea maadonaldi 
unid. bivalve larvae 
Meraenaria meraenaPia 
Spisula solidissima 
Aequipeaten glyptus 
Loligo pealii 
Illex illeaebrosus 
Rossia tenera 
CRUSTACEA 
Cladocera 
Padon intermedius 
Podon leuaka:rati 
Evadne nordmanni 
Evadne spinifera 
Ostracoda 
unid. ostracods 
Copepoda 
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unid. calanoids 
Calanus finmarahiaus 
Euaalanus sp. 
Euaalanus pileatus 
Meaynoaera alausi 
Rhinaalanus nasutus 
Nannoaalanus minor 
Neoaalanus robustior 
Paraaalanus sp. 
Pa:raaaalanus arassirostris 
Pseudoaalanus sp. 
Temora longiaornis 
Centropages hamatus 
Centropages typiaus 
Centropages violaaeus 
Candaaia armata 
Labidoaera aestiva 
Pontella meadii 
Anomaloaera ornata 
Anomaloaera patersonii 
Aaartia longiremis 
Aaartia tonsa 
Tortanus disaaudatus 
Metridia Zuaens 
Pleuromamma graaiZis 
Pleuromamma abdominalis 
Pleuromamma robusta 
Saoleaithrix danae 
Pa:raeuahaeta norvegiaa 
Euahirella rostrata 
Aetideus armatus 
Oithona sp. 
Miarosetella norvegiaa 
unid. harpacticoids 
Caligus sp. 
Cirripedia 
unid. barnacle larvae. 
Lepas fasaiaularis 
Nebaliacea 
Nebalia bipes 
Table 4-15 (continued) 
CRUSTACEA (continued) 
Mysidacea 
Neomysis ameriaana 
Mysidopsis bigelowi 
Cumacea 
unid. cumaceans 
Dias ty Us sp. 
Diastylis quadPispinosa 
Campy laspis sp. 
Isopoda 
Ciro Zana po li ta 
Chiridotea aaeaa 
Idotea baZtiaa 
Idotea metalliaa 
Edotea tPi loba 
Amphipoda 
unid. ganunarids 
Ampelisaa agassizi 
Ampelisaa abdita 
Byblis serrata 
Ampithoe longimanna. 
EPiahthonius rubriaornis 
Calliopus Zeaviusaulus 
Unaiola sp. 
Unaio la inermis 
Unaiola irrorata 
Corophium sp. 
Corophium aaherusicum 
Microprotopus raneyi 
Jassa sp. 
Pontogenia inermis 
Rhachotropis inflata 
Hippomedon serratus 
Melphidippida sp. 
Trichophoxus epistomus 
Monoau lodes sp. 
Monoculodes ediuardsi 
Monoculodes norvegiaa 
Monoaulodes packardi 
Parathemisto gaudichaudii 
Saina. damasii 
Saina curvidactyla 
Saina borealis 
Saina stebbingi 
Pseudoaeginella antiquae 
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Euphausiacea 
Euphausia krohnii 
Euphausia hemigibba 
Euphausia mutica 
Me[/anyctiphanes norvegiaa 
Nematoseelis megalops 
Thysanoessa sp. 
Thysanoessa gregaria 
Thysanoessa inermis 
Thysanoessa longicaudata 
Decapoda 
unid. decapod larvae 
PaZaemonetes sp. 
Pan.dalid zoea 
DiC'helopandalus leptoceras 
Crangon septemspinosa 
Pontophilus sp. 
Pontophilus brevirostris 
Homarus americanus 
Hippolytid zoea 
Pag:urid zoea 
Ovalipes sp. 
Ca:r1cinus maenas 
Cancer sp. 
Geryon quinquidens 
Hyas sp. 
Libinia sp. 
CHAETOGNATHA 
Sagitta elegans 
Sagitta enflata 
Sagitta: tasmanica 
Sagitta hexaptera 
Sagitta minima 
Sagitta maxima 
Eukrohnia hamata 
Pterosagitta draco 
TUNICATA 
unid. oikopleurids 
CHORDATA 
unid. fish larvae 
unid. fish eggs 
unid. eingraul ids 
Anchoa sp. 
unid. myctophids 
Benthos·ema glaciate 
Ceratos·cope Zus maderensis 
Table 4-15 (concluded) 
CHORDATA (continued) 
unid. paralepidids 
Lophius ameriaanus 
Urophyais ahuss 
Merluaaius sp. 
Enahelyopus aimbrius 
Saomberesox saurus 
Gasterosteus aauleatus 
Hippoaampus ereatus 
Syngnathus fusaus 
Pomatomus saltatrix 
Mugi Z aurema 
Cynosaion regalia 
Tautoga onitis 
Tautogolabrus adspersus 
unid. blenniids 
Peprilus triaaanthus 
Saomber saombrus 
unid. pleuronectiforrns 
SaophthaZmus aquosus 
Limanda ferruginea 
Glyptoaephalus aynoglossus 
Syrrrphurus sp. 
Sphoeroides sp. 
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Table 4-16. Numerically dominant zooplankters in spring 1976 collections (BLM03W). Drawn from the 
three most abundant taxa in each tow. (D = Day, N = Night) 
Station Cl 
Bongo 202 (D) 
Centropages typiaus 
Temora Zongicornis 
Oithona sp. 
Station Dl 
Bongo 202 (N) 
C. typiaus 
Temora Zongicornis 
Pseudocalanus sp. 
Station N3 
Bongo 202 (N) 
C. typiaus 
S. retroversa 
Pseudocalanus sp. 
Bongo 505 (D) 
C. typiaus 
Ovalipes sp. zoea 
unid. fish eggs 
Bongo 505 (D) 
C. typicus 
OVaZipes sp. zoea 
Pagurid zoea 
Bongo 505 (N) 
C. typiaus 
Spiratella retroversa 
Sagitta elegans 
Bongo 505 (N) 
S. retroversa 
C. typiaus 
unid. fish eggs 
Bongo 505 (N) 
S. retroversa 
C. typiaus 
S. elegans 
Neuston 505 
unid. fish eggs (4D,4N) 
Cancer sp. megalopae (4N) 
C. typiaus (2D,2N) 
Tortanus discaudatus(2D,IN) 
Anchoa mitchiZZi eggs (2D) 
Urophycis sp. eggs (2D) 
Ovalipes sp. zoea (IN) 
Neuston 505 
C. typiaus (3D,4N) 
unid. fish eggs (4D,1N) 
Anomalocera patersonii (3D,1N) 
S. retroversa (2D,2N) 
Cancer sp. zoea (3N) 
Cancer sp. megalopae (IN) 
Neuston 505 
C. typicus (4D,4N) 
unid. fish eggs (4D,1N) 
S. retroversa (2D,3N) 
Cancer sp. zoea (3N) 
S. elegans (ID) 
A. patersonii (ID) 
Parathemisto gaudichaudii (IN) 
Table 4-16 (concluded) 
Station E3 
Bongo 202 (N) 
unid. copepodites 
Oithona sp. 
C. typicus 
Station F2 
Bongo 202 (N) 
unid. copepodites 
S. retroversa 
C. finmarchicus 
Station Jl 
Bongo ·202 . (D) 
unid. copepodites 
Oithona sp. 
Pleuromamma gracilis 
Bongo 505 (N) 
Calanus finmarchicus 
S. elegans 
C. typicus 
Bongo sos 
S. retroversa 
Spiratella trochifoPl'rlis 
M. lucens 
Bongo 505 (N) 
M. lucens 
P. graailis 
S. retroversa 
Neuston 505 
C. typicus (3D,7N) 
unid. fish eggs (5D,3N) 
Cancer sp. zoea (6N) 
S. retroversa (2D,2N) 
A. patersonii (3D) 
P. gaudichaudii (2N) 
S. elegans (lD) 
unid. oikopleurids (lD) 
Metridia lucens (lN) 
Neuston 505 
unid. fish eggs (4D,1N) 
C. typicus (4D,3N) 
S. retroversa (3D,2N) 
Cancer sp. zoea (2N) 
S. elegans (2N) 
C. finmarchiaus (lD,lN) 
M. lucens ( lN) 
Neuston 505 
S. retroversa (1D,4N) 
Lepas fasaicularis (3D) 
unid. barnacle cypris (2D) 
unid. fish eggs (2D) 
A. patersonii (1D,1N) 
Idotea metallica (2D) 
P. gaudichaudii (2N) 
C. typicus ( 2N) 
C. finmarchiaus (lD) 
Meganyctiphanes norvegica(lD) 
P. gracilis (lN) 
Nannocalanus minor (lN) 
is evident. Of more significance, howeve-r, is the dominance of fish eggs 
and the larvae of Cancer sp. crabs in neuston collections. Fish eggs 
were numerically dominant in 46.2% of the neuston tows, decapod larvae 
in 25.0%. Copepods, dominant in most subsurface bongo collections (a 
few dominated by SpirateZZa retroversa), were of greatest importance in 
only 15.4% of the neuston tows. 
Station Cl. Fish eggs were dominant in five of the eight neuston 
tows, with megalopae of Cancer sp. predominant in the other three tows. 
Three bongo tows (two 505 and one 202 µm) were taken at this station. All 
were dominated by copepods, whereas copepods ranked only second or third 
in abundance in neuston collections. Centropages typicus was the dominant 
in all three bongo tows, and was the most abundant copepod in five neuston 
tows, outranked by Tortanus discaudatus in the othe:r three. Also important 
in the neuston were the zoeal stages of 01JaUpes sp. The 24-hr cycle of 
copepods from Station Cl neuston is shown in Figure 4-24. 
In addition to copepods, zooplankters that were found to be more 
important in bongo collections include_d euphausiids, cumaceans, and 
cladocerans. 
Station Dl. Fish eggs were most abundant in four of the eight neuston 
tows, Cancer sp. larvae in three tows, and copepods in the remaining tow. 
Among the copepods, Centropages typicus was most abundant in five neuston 
tows and both bongo tows. Anomalocera pa;;ersonii was predominant in the 
other three neuston tows (Figure 4-25). The thecosome SpirateUa retroversa 
was another important neustont 1 at this station. This species, along with 
chaetognaths, mysids, and amphipods, were more important in bongo collections, 
both of which were dominated by the copepod Centropages typicus. 
Station N3. Fish eggs were dominant in half the neuston tows, Cancer 
sp. zoea in two tows, and SpirateUa retroversa in the remaining two. 
Three bongo collections were made at this station, with Centropages typicus 
predominating the 202 µm collection and the thecosome S. retroversa 
dominating both 505 µm tows. C. typicus, Anomalocer~a patersonii (Figure 
4-26), Sagitta elegans, and Parathemisto gaudichaud1~i also assumed importance 
in neuston collections. Metraidia Zucens and Pseudoc?aZanus sp. were night 
migrants into the neuston layer. Polychaetes and bivalve larvae were more 
evident in subsurface collections. 
Station E3. Four extra neuston tows were made at this station, for 
a total of 12. Five were dominated by zoeal stages of Cancer sp., four 
by fish eggs, and three by Centropages typicus. Both bongo tows were 
numerically dominated by copepods. Dominant copepods included C. typicus 
(9 neuston tows), Anomalocera patersonii (3 neuston tows), Calanus 
finmarchicus in the bongo 505, and small, unidentified copepodites in the 
bongo 202. 
The truncated series of neuston collections and the full series are 
included in Figure 4-27 and 4-28 for copepods. The similarity in numbers 
of dominant species and time of peak abundance between sampling dates five 
1 "Neustont" is a term coined by Zaitsev (1968) to denote a component 
of the neuston, analogous to "planktont" or "plankter". 
4-63 
+ 
X 
C' 
0 
_J 
-
..i::,. 3: 
I 0 
°' 
t-
A 
ll: 
w 
a. 
ll: 
w 
al 
~ 
::> 
z 
4 
3 
2 
Torfanus 1 discoudofus , 1 
I 
I 
I ' '----~ 
" I ', 
I ', 
I ' --
/ ' ....... -
I 
I 
I 
I -...., Temoro /ongicornis · 
I 
I 
I 
lobidocero 
STATION Cl 
12-13 JUN., 1976 
NEUSTON 505 
fypicus 
\ 
\ 
' \ 
\ 
\ 
\ 
' '\ 
\ 
' 
.~ y ',----
\ 
\ 
\ 
\ 
\ 
\ 
\ 
0-+--~.:::_--r----L--r------r-----~---~-----,,----"r-----, 
1200 1500 1800 2100 2400 0300 0600 0900 1200 
T I ME OF DAY (EST ) 
Figure 4-24. Diel cycle of abundance of dominant copepods in the surface 
layer of Station Cl, BLM03W. 
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Figure 4-25. Diel cycle of abundance of dominant copepods in the surface 
layer of Station Dl, BLM03W. 
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Figure 4-26. Diel cycle of abundance of dominant copepods in the surface 
layer of Station N3, BLM03W. 
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Figure 4-27. Abbreviated diel cycle of abundance of dominant copepods in 
the surface layer of Station E3, 10-11 June 1976. 
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Figure 4-28. Second diel cycle of abundance of dominant copepods in 
the surface layer of Station E3, 15-16 June 1976. 
days apart is noteworthy. 
Other neustonts of importance were SpirateZZa retroversa, Parathemisto 
gaudichaudii, Sagitta eZegans, Metridia Zucens, and. OikopZeura sp. 
Cumaceans and appendiculariens were more evident in bongo tows. 
Station· F2. Fish eggs were numerically dominant in five of the eight 
neuston tows, Spirateiia retroversa in two tows and. Centropages typicus 
in the eighth tow. The bongo 202 collection was dominated by the same 
unidentified copepodite seen at Station E3, the bongo 505 by S. retorversa. 
Dominant copepods in neuston tows included C. typicus (6 tows),Metridia 
lucens in one tow, and the above-mentioned unidentified copepodite in one 
tow (see Figure 4-29). Also important in the neuston at night were 
Cancer sp. zoea, Sagitta eZegans, CaZanus finmarchiaus, and Metridia Zucens. 
Station Jl. Copepods were dominant in three of the eight neuston tows 
and in both bongo tows. Two neuston tows were dominated by fish eggs, 
and one each by Meganyctiphanes norvegica, Spirateiia retroversa, and 
Parathemisto gaudichaudii. Centropages typicus was the most abundant 
copepod in two neuston tows, AnomaZocera patersonii in three tows, and 
Pleuromamrna gracilis and Cafonus finmarchicus in one tow apiece. All of 
the more abundant copepods in neuston collections were strong vertical 
migrators (Figure 4-30). Other important neustonts included Lepas 
fascicularis, barnacle cypris larvae, Idotea metallica, and Nannocalanus 
minor. 
The bongo 505 was dominated by Metridia lucens and the bongo 202 by 
unidentified copepodites. 
Community Analysis 
Frequency of Occurrence and Abundance. The most frequent and abundant 
species from bongo collections are listed in Table 4-17, and those from 
neuston collections in Table 4-18. Three of the five most frequent species 
in neuston collections do not appear on the list of common bongo species, 
although the two most important species, CentPopages typicus and Sagitta 
eZegans, are identical in the two lists. Unique neuston species include 
Anomaloaera patersonii, Idotea metalZica, Enchelyopus cimbrius, and farther 
down the list the American lobster, Homarus americanus. Young stages of 
the latter important species were never very abundant but occurred in 42% 
of the 52 neuston collections. After capture, they were observed to 
remain suspended just below the water surface of the collection bucket, 
where they continued to feed on floating material. 
Omitted from the list of important neuston species are the abundant 
but unidentified fish eggs. Many of these would rank high in the list if 
included. The larvae of rock crabs (Cancer spp.) outranked a_ll other 
neuston taxa in abundance, although occurring in a smaller percentage of 
tows than other highly ranked species. 
Diversity. Three indices of diversity are listed for each spring 
collection 1n Table 4-19. Shannon indices ranged from 0.2559 at Station 
N3 to 3.0292 at Station Jl, both occurring in night neuston collections. 
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Figure 4-29. Diel cycle of abundance of dominant copepods in the surface 
layer of Station F2, BLM03W. 
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Figure 4-30. Diel cycle of abundance of dominant copepods in the surface 
layer of Station Jl, BLM03W. 
Table 4-17. Frequency of occurrence and rank of abundance of common 
species in bongo collections, BLM03W. 
Percent Rank Maximum Number 
SEecies Occurrence Abundance Eer 100m3 
Centropages typiaus 100 1 676,640 
Sagitta elegans 100 9 7,824 
Caneer sp. 100 14 4,194 
SpirateZZa retroversa 93 4 133,620 
Cal.anus finmarahiaus 79 8 44,236 
Sagitta tasmaniaa 79 18 1,014 
Parathemisto gaudiahaudii 79 23 451 
Meganyatiphanes norvegiaa 79 24 320 
Temora Z.ongiaornis 71 3 414,520 
Crangon septemspinosa 64 19 1,477 
PaedocZ.ione doZ.iifonnis 64 158 
PseudoaaZanus sp. 57 6 77,255 
Paguridae zoea 57 17 3,352 
Scomber saombrus 57 4 
Oithona sp. so 5 193,332 
Metridia Zuaens so 11 16,589 
SpirateZZa trochiformis 50 13 5,734 
Thysanoessa Zongiaaudata so 179 
Neomysis ameriaana 43 20 1,428 
NannoaaZanus minor 43 21 1,229 
unid. copepodites 29 2 884,559 
Centropages hamatus 29 10 26,214 
ova z. ipes sp. 29 12 6,861 
Evadne nordmanni 29 22 819 
PZeuromamma graciZis 21 16 2,351 
ParaaaZ.anus sp. 14 7 54,068 
SpirateZZa heZiaina 14 15 5,208 
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Table 4-18. Frequency of occurrence and rank of abundance of common 
species in neustoricollections, BLM03W. 
Species Percent Occurrence Rank Abundance 
Centropages typicus 96 2 
Sagitta elegans 90 5 
Anomalocera patersonii 90 7 
Idotea metallica 88 23 
Enchelyopus cimbrius 77 25 
Spiratella retroversa 75 3 
Cancer sp. 73 1 
Ca lanus finmarchicus 69 11 
Temora longicornis 60 20 
Paedoclione doliiformis 54 21 
Parathemisto gaudichaudii 52 4 
Metridia lucens 48 8 
Sagitta tasmanica 48 16 
Homarus americanus 42 
Meganyctiphanes norvegica 38 6 
Scomber scombrus 38 
Barnacle cypris larvae 37 
Evadne nordmanni 35 19 
Nannocalanus minor 31 18 
Tortanus discaudatus 23 9 
Crangon septemspinosa 23 15 
Paguridae zoea 23 17 
Pseudoaalanus sp. 19 24 
Ovalipes sp. 13 10 
Labodocera aestiva 13 12 
Pleuromamma gracilis 12 14 
Neomysis americana 10 13 
Spiratella trochiformis 10 22 
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Table 4-19. Diversity of zooplankton and neuston collections, BLM03W. 
H' = Shannon index (base-2), J' = evenness, Richness = 
Margalef's index of species richness, N = night, D = day, 
Ns = neuston, B = bongo. 
Collection Type of Tow 
Station Number Day or Night H' J' Richness 
Cl 276-173 Ns, D 2. 7151 0.6643 2.6489 
-174 Ns, D 2.2262 0.6435 1.9494 
-175 Ns, D 2.2972 0.6915 1. 8609 
-176 Ns, D 2.5250 0.6463 2.1284 
-177 Ns, N 2.9587 0.6453 2.2041 
-178 Ns, N 2.2641 0.4710 2. 7170 
-179 Ns, N 2.5389 0.5281 2.8399 
-180 Ns, N 1.2502 0.3284 1.6347 
-181 B505, D 2.1553 0.4987 1. 7428 
-182 B505, D 2.2524 0.4636 2.4873 
-183 B202, D 1. 9153 0.3943 1. 8578 
Dl 276-184 Ns, D 2.1424 0.5043 2.4292 
-185 Ns, N 0.7218 0.1804 1. 3714 
-186 B505, N 2.0050 0.4010 2.6575 
-187 B202, N 2. 6451 0.5290 2.1905 
-188 Ns, N 2.0860 0. 4211 2.9649 
-189 Ns, N 1.9974 0.4479 2.1252 
-190 Ns, N 1.9234 0.5365 1. 7053 
-191 Ns, D 1.6232 0.4058 2.2162 
-192 Ns, D 1. 9158 0.5032 2.1514 
-193 Ns, D 2.1570 0.5392 2.0968 
N3 276-194 Ns, D 1. 6821 0.4692 1.4917 
-195 Ns, N 1.7043 0.3626 2.2737 
-196 B202, N 2.4041 0.6154 1.0933 
-197 B505, N 0.9538 0.1845 2.7458 
-198 BSOS, N 1.1339 0.2334 2. 3133 
-199 Ns, N 2.3222 0.4830 2.6821 
-200 Ns, N 1. 7413 0.3662 2.4363 
-201 Ns, N 0.2559 0.0692 1. 3578 
-202 Ns, D 1.8797 0.4937 2 .1195 
-203 Ns, D 2.4426 0.6813 2.1418 
-204 Ns, D 2.2246 0.7924 0. 9118 
E3 276-167 Ns, D 2.2353 0.5588 2.2686 
-168 Ns, N 0.9305 0. 2118 1.5746 
-169 B202, N 1. 3667 0.2843 1.8470 
-170 B505, N 2. 7201 0.5787 2.2841 
-171 Ns, N 1.8496 0.3667 3.0200 
-172 Ns, N 1.9048 0.4407 2.1025 
-205 Ns, D 1. 7177 0.4965 1.4946 
-206 Ns, N 1. 5750 0.3708 1.5208 
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Table 4-19 (concluded) 
Collection Type of Tow 
Station Number Dar or Night H' J' Richness 
E3 (cont.) 276-207 Ns, N 1.9933 0.4612 2.0622 
-208 Ns, N 2.3813 0. 5711 1.8824 
-209 Ns, N 1.5623 0.4358 1.6134 
-210 Ns, D 1.8797 0.4937 2 .1195 
-211 Ns, D 2.4426 0. 6813 2.1418 
-212 Ns, D 2.2246 0.7924 0. 9118 
F2 276-157 Ns, D 2.0505 0.4472 3.2973 
-158 Ns, N 2.3542 0.5885 1.3044 
-159 B202, N 2.3485 0.4413 2. 84 71 
-160 B505, N 0.4259 0.1003 1.4100 
-161 Ns, N 2.1846 0.4899 1.8937 
-162 Ns, N 2.7388 0.6701 1.7803 
-163 Ns, N 2.1817 0.6086 1. 7835 
-164 Ns, D 2.1739 0.5875 2.4390 
-165 Ns, D 2.0525 0.5933 2.2886 
-166 Ns, D 1.1414 0.3601 1.6710 
Jl 276-947 Ns, D 2.9764 0.8043 2.7385 
-948 Ns, D 2.6470 0.7652 2 .4136 
-149 Ns, N 1.4722 0.3132 2.3649 
-150 B505, N 2.7177 0.5040 3.8179 
-151 Ns, N 2.3702 0.5042 2.4491 
-152 Ns, N 2.4035 0.4947 3 .1304 
-153 Ns, N 3.0292 0.7573 3.2231 
-154 Ns, D 2.0708 0.6903 1.8498 
-155 B202, D 2. 3171 0.4555 2.9602 
-156 Ns, D 2. 4 777 0.6911 2.1493 
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A predictable relationship between diversity and net mesh size is absent, 
with indices from bongo 202 collections sometimes higher~ sometimes lower 
than companion bongo 505 collections. Evenness (J') values ranged from 
0.0692 in the sample with low H' estimate to 0.8043 at Station Jl in a 
daytime neuston collection. 
Species richness showed the beginning of a return to the pattern 
evident in fall collections, i.e. an increase in this index with distance 
offshore (Figure 4-31). Indices ranged from 0.9118 in one daytime neuston 
collection each from stations N3 and E3 to a high of 3.8179 in the bongo 
505 collection at Station Jl. The highest estimate from neuston tows was 
3.2973 in a daytime collection at Station F2. 
Cluster Analyses. Bongo and neuston collection data were analyzed 
separately, using a 9% frequency of occurrence cutoff for inclusion of 
species. As in previous cruises, those species occurring in less than two 
bongo collections or five neuston collections were dropped from the analysis. 
I. Bongo tows. 
A. Sample clusters. Clustering of the 14 bongo 
samples, based on all identified species, is shown in Figure 
4-32. Companion bongo 202 and 505 collections from one station 
only (Jl) were more similar than samples from a given mesh size 
at adjacent stations, a departure from results in previous 
cruises. Station Jl samples were linked to those from mid-
to outer shelf stations Dl (bongo 505), N3 (replicate bongo 
505's), E3, and F2 at a low level of similarity. The second 
major cluster linked replicate bongo 505 collections at 
Station Cl with inner shelf bongo 202 samples (stations Cl, 
Dl, and N3). 
B. Species clusters. Seventy-three taxa occurred 
in at least two of the bongo collections and were included 
in the cluster analysis. Results of the inverse analysis 
are shown in the species clusters of Figure 4-33, with a 
listing of species within clusters in Table 4-20. The three 
main clusters are (1) 23 taxa found at the neritic station Cl 
and at other inner shelf stations, (2) 15 species from inner 
shelf stations but absent at the innermost station Cl, and 
(3) a large number of species wither widely distributed and 
abundant (subcluster C1) or restricted to the outer shelf 
and slope stations F2 and Jl (subcluster c2). 
II. Neuston tows. 
A. Sample clusters. The normal analysis of the 
52 spring neuston samples is shown in Figure 4-34. Samples. 
from Station Cl linked with night tows from all other stations 
at a low level of similarity. The other major cluster 
consisted of daytime and predawn tows at all stations other 
than Cl. Day tows at Station Jl provided a distinct subcluster 
within the latter group of samples. 
The first division in the cluster of night tows separated 
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Figure 4-31. Species richness in neuston collections from the spring 1976 
cruise, BLM03W. Stations (x-axis) arranged from inshore to 
offshore. 
4-77 
~ 
I 
-...J 
00 
505 
505 
202 
202 
202 
505 
E 
~ 
aJ 505 
~ 
V, 
:r 
V, 
w 
2 
... 
w 
505 
505 
z 505 
202 
202 
505 
202 
1.0 
I STA Cl 
I 
STA Cl 
STA DI 
STA N3 
~N3 
-STA E3 
STA 01 
STA F2 
STA F2 
I 
STA E3 I 
I STA 
I 
I I I 
0.8 
JI, 
I 
0.6 
-
SLOPE 
I I 
0.4 
SIMILARITY 
I 
NERITIC a INNER SHELF (2021s) 
-
1 
MIO SHELF TO . SLOPE 
I I I 
' 
02 0 
Figure 4-32. Bongo sample clusters, BLM03W, based on the Bray-Curtis 
coefficient of similarity, all identified species 
occurring in more than one bongo sampl~, and catch 
data standardized to numbers per 100 m. · 
I 
0.2 
57 55 
50 5 ~ 
5 8 ~4:S:!0...::t:=t---, 49 37 ....,._ _ _ 
29 15~2-:;:::::::::::>---1-----------------· 
5 4 51 -+----------
66 65~---
43 60 ~-..___ 
61 63 ------
46 62 -------
59 64------
68 72 -'---~-. 
41 45 ....._ __ 
a:: 47 71 -----
w 34 -:a4~2-j:===:::>---, i ~~ :: ....,_ __ ... 
z 70 6 
en 67 -3~0..:t:====::::::>--~ 
W 31 44 ____ ___, 
(.) 24 25 W II -=..:;.4__.____, 
a. 8 _:..~__,-
en 10 ~3-js-,---i-----
12 14 
39 13 ~--iL-
2 0 ...:.l.=.8_...___.-, 
B 
5 26 
36-2~~~====::l-------,to--~~-
23 17 ------
38 16 
19 ...:.2-=-1........,-, 
9 15 ....... ---1 2 7 L_ -~___.....----, 
2 28 ...,_._---,1 
3 32 ....... -----
A 
BLIM 03W 
ZOOPLANKTON 
C 
1.0 0.8 0.6 0.4 0.2 0 -0.2 -0.4 -0.6 -0.8 -1.0 -r.2 -1.4 
SIMILARITY 
Figure 4-33. Inverse species clusters, bongo tows, BLM03W. See 
Table 4-20 for identification of species and clusters. 
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Table 4-20. Identification of species and clusters shown in Figure 4-33, 
bongo tows, BLM03W. 
Cluster Species No. 
A - Neritic and Inner Shelf 
Species 55 
B - Mostly Inner Shelf, but 
57 
53 
50 
56 
58 
40 
49 
37 
29 
52 
54 
51 
66 
65 
43 
60 
61 
63 
46 
62 
59 
64 
always absent at Station Cl 68 
72 
41 
45 
47 
71 
34 
42 
33 
73 
48 
69 
70 
6 
67 
4-80 
Species 
Palaemonetes sp. 
Carcinus maenas 
Tortanus discaudatu8 
unid. gastropod larvae 
OValipes sp. 
Libinia sp. 
Pagurid zoea 
Crangon septemspinosa 
Neomysis americana 
unid. bivalve larvae 
Labidocera aestiva 
Idotea metallica 
Centropages hamatus 
Paraca lanus sp . 
Evadne nordmanni 
Monoculodes sp. 
Syngnathus fuscus 
Anchoa sp. 
Tautoga onitis 
unid. fish larvae 
Scophthalmus aquosus 
Tautogolabrus adspersus 
Lophius americanus 
BybZis serrata 
Limanda ferruginea 
Merluccius sp. 
DicheZopandalus leptoceras 
Enchelyopus cimbrius 
PandaZid zoea 
Tomopteris heZgolandica 
Scomber scombrus 
unid. oikopleurids 
Monoculodes norvegica 
Aglantha conica 
Unaiola inermis 
Pontogenia inermis 
Clione limac.ina 
unid. nernerteans 
Table 4-20 (concluded) 
Cluster 
C - Widely distributed and 
offshore species 
C1 - widely distributed 
and abundant species, 
occasionally absent 
from either end of 
transect 
c2 - largely restricted to 
outer shelf and slope 
stations F2 and JI 
Species No. 
30 
31 
44 
24 
25 
11 
4 
8 
35 
10 
14 
12 
13 
39 
18 
20 
26 
5 
7 
36 
22 
23 
17 
38 
16 
19 
21 
9 
15 
1 
27 
2 
28 
3 
32 
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Species 
Pseudocalanus sp. 
Oithona sp. 
Temora Zongicornis 
Cancer sp. 
Sagitta elegans 
Centropages typiaus 
Spiratella retroversa 
Calanus finmarchicus 
Spiratella trochifor'lrlis 
Nannoaalanus minor 
Metridia lucens 
Centropages violaceus 
Candaaia armata 
Thysanoessa longicaudata 
Parathemisto gaudiahaudii 
Meganyctiphanes norvegica 
Sagitta tasmanica 
Paedoalione doliiformis 
unid. calanoid copepods 
Spiratella helicina 
Thysanoessa sp. 
Thysanoessa gregaria 
Aetideus armatus 
Thysanoessa inermis 
PZeuromamrna abdominaZis 
Euphausia krohni 
NematosaeZis megalops 
RhincaZanus nasutus 
Pleu:r>omamma graailis 
Lensia conoidea 
Eukrohnia hamata 
Abylopsis tetragona 
unid. myctophids 
Tomopteris pZanctonis 
Sagitta hexaptera 
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Figure 4-34. Neuston sample clusterst BLM03W, based on the Bray-Curtis 
coefficient of similarity and all identified species 
occurring in more than four neuston samples. 
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samples into those from stations Dl and N3, plus one from 
E3 (upper subcluster in Figure 4-34) ., and those from stations 
E3, F2, and Jl (lower subcluster of 11 samples)~ A similar 
division of day tows was not so clearly defined. 
B. Species clusters. Results of th(~ inverse analysis 
of neuston collections are shown in Figure 4-35, with a listing 
of species and clusters provided in Table 4-21. As in all 
previous species cluster analyses, a group of close-inshore 
neritic species was distinguished. It includes four taxa of 
decapod larvae, the mysid Neomysis americana, and several 
copepods (among them the pontellids Labidocera aestiva, 
Pontella meadii, and Anomalocera ornata). This group was 
linked at a low level to a group of less abundant shelf and 
slope species (cluster B). Subclusters of this group 
included those shelf species absent at the slope station Jl 
(important species were Scomber scombrus and Homarus americanus), 
and taxa from the outer shelf and slope (barnacles, copepods, 
thecosomes, tunicates, and the fishes Urophym:s chuss and 
Mugil curema). 
The remaining cluster grouped the widespread and most 
abundant species, with subclusters of (1) species absent at 
Station Cl and (2) ubiquitous species. The latter subcluster 
included the more dominant taxa (Centropages typicus, Cancer 
sp., Sagitta elegans) as well as the common neustonts Anomalocera 
patersonii and Idotea metallica. 
Summer 1976 Cruise No. BLM04W 
Summary of Collections 
The six water column stations Cl, Dl, K3, E3, F2, and Jl were sampled 
for zooplankton and neuston between 31 August and 9 September 1976. The 
effects of anoxia at inshore stations that were so evident in benthic 
sampling (see Chapter 6 of this report) were not reflected in subsurface 
zooplankton and neuston collections. The great abundance of plankton 
at the surface, in fact, necessitated shortening of neuston tows at 
Station Cl to ten minutes. 
Collections obtained with 60 cm bongo samplers, towed obliquely at 
least twice at each station (once each with 202 µm and 505 µm nets), 
included 13 preserved collections (an extra bongo SOS at Station F2), 
14 trace metal samples, and 14 hydrocarbon samples. The 14 samples for 
each of the chemical analyses included two (one each mesh size) for 
quality control obtained at Station Cl. 
Neuston collections (505 µm nets) resulted in a total or 48 preserved 
samples, 7 trace metal samples, and 3 hydrocarbon samples. No tarballs 
were obtained on this cruise. Species selected for chemical analysis 
included Aequorea aequorea (cnidarian), Beroe ovata (ctenophore) and 
Idotea metallica (isopod). 
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Figure 4-35. Inverse species clusters, neuston tows, BLM03W. See 
Table 4-21 for identification of species and clusters. 
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Table 4-21. Identification of species and clusters shown in Figure 4-34, 
neuston tows, BLM03W. 
Cluster 
A- Neritic Species, some 
extending over Inner 
Shelf 
B - Less abundant shelf and 
slope species 
B1 - shelf species, absent 
at slope station 
B2 - outer shelf and slope 
species 
C - Widespread Species 
c1 - shelf and slope, most 
abundant at outer 
shelf and at night, 
generally absent at 
most inshore station 
c2 - mostly ubiquitous 
species, often 
abundant at night 
Species No. 
31 
34 
40 
41 
24 
38 
39 
36 
37 
29 
4 
27 
21 
30 
32 
33 
35 
22 
23 
5 
16 
14 
26 
8 
25 
13 
17 
18 
1 
7 
2 
20 
12 
3 
19 
10 
6 
11 
9 
15 
28 
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Species 
Crangon septemspinosa 
Pagurid zoea 
Labidocera aestiva 
Ova Upes z oea 
Neomysis americana 
Tortanus discaudatus 
Palaemonetes sp. 
PonteUa meadii 
AnomaZocera ornata 
Centropages hamatus 
Evadne nordmanni 
PseudocaZanus sp. 
Scomber scombrus 
Homarus americanus 
Tomopteris heZgoZandica 
LoZigo peaZii 
MerZuccius sp. 
Centropages vioZaceus 
PZeuromarmza graciZis 
Candacia armata 
SpirateZZa trochiformis 
Urophycis chuss 
MugiZ curema 
unid. barnacle larvae 
unid. oikopleurids 
Lepas fascicularis 
Parathemisto gaudichaudii 
Meganyctiphanes norvegica 
Calanus finmarchicus 
Metridia lucens 
Nannocalanus minor 
Sagitta tasmanica 
Paedoclione doZiiformis 
Centropages typicus 
Cancer sp. 
Sagitta eZegans 
Anomalocera patersonii 
SpirateZla retroversa 
Idotea metaZZica 
EncheZyopus cimbrius 
Temora Zongicornis 
Fauna! Description 
A total of 331 taxa were identified from summer 1976 zooplankton and 
neuston collections, nearly double the list found in spring sampling. 
Identified taxa are listed in Table 4-22. Especially diverse were the 
molluscs (40 taxa), copepods (52), amphipods (67), decapods (36, mostly 
larvae), and fishes (53, also mostly larvae). 
The dominant taxa found in collections from each of the stations are 
listed in Table 4-23. Although Centropages typicus was still of considerable 
importance across the shelf, a clear dominance by this species was limited 
to inner shelf collections. At Station Cl, Labidocera aestiva had resumed 
the importance as near-shore dominant seen in fall collections (BLMOlW). 
Species other than C. typicus were also most often dominant in outer shelf 
and slope collections. 
Station Cl. At the shallowest station, copepods were the numerically 
dominant group in all eight neuston and both bongo collections. In every 
collection, the dominant species was Labidocera aestiva. Other abundant 
copepods in the samples included Centropages typicus and Acartia tonsa 
(Figure 4-36). Decapod larvae (Uca sp., Callinectes sp., Ovalipes sp.) 
were of secondary importance in the night neuston, as were cladocerans 
(Evadne tergestina and Penilia avirostris) in daytime collections and in 
the bongo SOS. The tunicate Doliolwrt nationalis was also among the dominant 
neustonts at this station. 
Station Dl. Seven of the eight neuston tows and both bongo tows were 
dominated by copepods, the remaining neuston tow by Penilia avirostris. 
The dominant copepod in five neuston tows was Labidocera aestiva; the 
other three were numerically dominated by Pontella meadii. In subsurface 
bongo collections (202 µm and 505 µm), Centropages typicus was most 
abundant. Other important species in the neuston included Centropages 
furcatus (Figure 4-37), unidentified fish eggs, the amphipod Lestrigonus 
bengalensis, the siphonophore Diphyes dispar, and the chaetognath Sagitta 
enflata. Chaetognaths were relatively more abundant in subsurface 
collections than in the neuston. 
Station N3. All collections, neuston and bongo, were numerically 
dominated by copepods, although the bongo 505 (Table 4-23) contained more 
Oikopleura sp. than any individual species of copepod. Dominant copepods 
(Figure 4-38) included Labidocera aestiva (4 neuston tows), Pontella 
meadii (2 neuston tows), and Centropages typicus (2 neuston and 2 bongo 
tows). Other important neustonts were Callinectes sp., larvae of Urophycis 
sp., and the bluefish, Pomatomus saltatrix, and the tunicate Doliolwrt 
nationalis. Chaetognaths were again relatively more abundant in bongo 
tows at this station. 
Station E3. Copepods were outnumbered by fish larvae (Urophycis sp.) 
in two of the eight neuston collections. In counts of individual species, 
Thalia democratica (salp) outnumbered any of the copepods in the bongo 
505. Dominant copepods (Figure 4-39) were Pontella meadii (3 daytime neuston 
tows), Centropages typicus (3 neuston tows), Nannocalanus minor (l neuston 
tow), Labidocera aestiva (1 neuston tow), Candacia armata in the bongo 
SOS, and the small Paracalanus parvus in the bongo 202. Other important 
species in the neuston included Thalia democratica, Penilia avirostris, 
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Table 4-22. Checklist of species identified from bongo and 
neuston collections, B1M04W. 
CNIDARIA 
unid. cnidarians 
Bougainvillea sp. 
Aequorea aequorea 
Liriope tetraphylla 
Agalma eZegans 
Muggiaea koahei 
Eudoxidea apiralia 
Eudoxide B mi tra 
Chelophyea appendirulata 
Lensia aonoidea 
Lenaia aossaak 
Diphyea diapar 
Diphyea bojani 
Sulduleolaria qua~ivalvia 
Abylopaia tetragona 
Abylopsia esahsaholtzii 
Baaaia baaaenais 
Pleurobraahia pileua 
Beroe ovata 
ANNELIDA 
unid. polychaete larvae 
Tomopteria sp. 
Tomopteria helgolandiaa 
MOLLUSCA 
unid. gastropod larvae 
Atlanta peroni 
Atlanta f usaa 
Atlanta gaudiahaudii 
At Zan ta inflata 
Atlanta inalinata 
Poliniaea dupZiaatua 
Natiaa sp. 
Phalium granulatum 
Buaainwn tottenii 
Firoloida Zeaeurii 
Litiopa melanoatoma 
Spiratella retroveraa 
Spiratella troahiformia 
SpirateZla lese1..CPi 
Spiratella bulimoides 
Spiratella inflata 
Cavo Zina sp. 
Cavolina longiroatris 
Cavolina unainata 
Cavolina inflexa 
Cavolina qua~identata 
MOLLUSCA (continued) 
Creaeia aaiaula 
Creaeia virgula 
Diaaria t:rispinosa 
Paedoa Zione do lii f ormis 
CZ ione Z imaaina 
Melampus bidentatus 
unid. bivalve larvae 
MytiZus sp. 
ModioZus sp. 
Lima tenera 
Doainia discus 
Loligo peaZi 
Roaaia tenera 
Il Zex i l 2.eaebrosus 
Onykia aaTibaea 
Abralia V'eranyi 
unid. octopodid 
Argonauta: argo 
MEROSTOMATA 
Limulua polyphemua 
CRUSTACEA 
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Cladocera. 
PeniU.a avirostris 
Evadne apinifera 
Evadne tergestina 
Ostracoda 
unid. ostracods 
Copepoda 
wiid. copepods 
Calanus finrnarahiaus 
Euaa Za:nua sp. 
Euaalanua pileatus 
Euaala:nua arassus 
Meaynoaera alausi 
RhinaaZanus nasutus 
Undinula vulgaris 
Nannoc.?aZanua minora 
Neoaafonus robustior 
NeoaaZanus graaiZis 
ParaaaZanus sp. 
Paraaalanua parvua 
Paeudoaalanua sp. 
Temora styZifera 
Centropages furaatus 
Table 4-22. (continued) 
Copepoda (continued) 
Centropages typiaus 
Centropages violaaeus 
Candaaia amtata 
Labidoaera aestiva 
Labidoaera aautifrons 
Pontella meadii 
Ponte l, la seau:rif er 
Pontella spinipes 
Anomaloaera patersonii 
Pontellopsis regalis 
Pontellopsis villosa 
Pontellina plumata 
AaaPtia Zongiremis 
Aaa:Ptia tonsa 
Aaartia danae 
Tortanus disaaudatus 
Metridia Zuaens 
PleUPomamma graailis 
PleUPomamma abdominalis 
Pleu:rornamma robusta 
Saoleaith:Pix danae 
Euahaeta maPina 
Caloaalanus pavo 
Luaiautia flaviaoPnis 
Euterpina aautifrons 
Macrosetella gracilis 
Clytemnestra sautellata 
Oit·hona sp. 
Onaaea sp. 
Paahos punatatum 
Coryaaeus speaiosus 
Farranula graailis 
Sapphirina nigroma:J·ulata 
Sapphirina ovatolanaeolata 
Copilia mirabilis 
Caligus sp. 
Cirripedia 
unid. barnacle cypris larvae 
Lepas sp. 
Lepas fasaiaula:Pis 
Stomatopoda 
unid. stomatopod larvae 
Mysidacea 
unid. mysids 
Neomysis ameriaana 
Mysidopsis bigeloun 
Heteromysis formosa 
Siriella thompsoni 
Pseudomma sp. 
Cumacea 
unid. cumaceans 
Diastylis quad:Pispinosa 
Diastylis saulpta 
Campylaspis PUbiaunda 
Isopoda 
Idotea baltiaa 
Idotea metalliaa 
Ciro Zana pol i ta 
Cirolana impressa 
unid. isopods 
Amphipoda 
4-88 
unid. ganunarid 
unid. hyperiid 
Hyperia sp. 
HypePia Zeptu:ra 
Hyperia medusaPum 
Hyperoahe mediterranea 
Hyperoahe aapunicus 
Hyperoahe maPtinezii 
PaPathemisto gaudiahaudii 
Hypereitta sp. 
Hypereitta vosseleri 
HypePitta stephenseni 
Leatrigonus sp. 
LestPigonus bengalensis 
Lestrigonus aruaipes 
Lestrigonus Zatissimus 
Lestrigonus schizogeneosis 
Phronima atlantica 
Phronima colletti 
Phronima paaifiaa 
Phronimella elongata 
Phrosina semilunata 
Anahylomera blossevilli 
Table 4-22. (continued) 
Amphipoda (continued) 
Prirrmo sp. 
Prirrrno Pectumenus 
unid. parascelid 
ThyPopus sp. 
Thyropus sphaeroma 
Parascelus sp. 
Parascelus edwardsi 
Lycaea pulex 
Brachysaelus sp. 
BPaahysaelus cPUsaulum 
BPaahyscelus Papacoides 
Braahyscelus maaroaephalus 
Trypha:na malmi 
unid. platyscelid 
Paratyphis parrus 
Tetrathyrus foPeipatus 
Platysaelus serratulus 
Hemityphis Papax 
Amphithyrus sp. 
Streetsia steenstrupi 
StPeetsia poPcella 
StPeetsia mindanaonis 
OxyaephaZus sp. 
OxyaephaZus aZausi 
OxyaephaZus pisaator 
Rhabdosoma arrnatum 
Rhabdosoma whitei 
CaZamorhynchus pellucidus 
CranoaephaZus sp. 
Leptoaotis tenuiPostPis 
Tullbergella auspidata 
Gzossoaephalus milne-edwardsi 
Paraphronima graailia 
Lyaaeopsis sp. 
Lyaaeopsis themistoides 
Lyaaeopsia zamboa:ngae 
Lyaaeopsis negleata 
unid. pronoid 
Eupronoe sp. 
Eupronoe aPTT1(lta 
Eupronoe minuta 
SympPonoe parva 
ParaZyaaea sp. 
Vibilia sp. 
Euphausiacea 
unid. euphausiids 
Euphausia sp. 
Euphausia krohnii 
Euphausia mutiaa 
Euphausia bPevis 
Euphausia tenera 
Euphausia ameriaana 
Meganyatiphanes noPvegiaa 
Nematosae Us sp. 
Nematosaelis megalops 
Nematoscelis miaPops 
Thysanoes.sa sp. 
Thysanoessa gPegaria 
Thysanoessa Zongiaaudata 
Thysanopoda obtusifPons 
Sty Zoahei:raon aarinatum 
StyZoaheP·ion suhmii 
·necapoda 
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Solenoaera sp. 
Luaif eP faxoni 
Lucifer typus 
Leptochela bePmUdensis 
LeptocheZa papuZata 
Leander tenu icorn is 
Palaemonetes sp. 
BPachycarpus biunguiaa Zatus 
Hippolyte sp. 
HippoZyte aoerulescens 
La.tPeutes fuaoPwn 
EuaZus pu.siolus 
CPangon septemspinosa 
Pontophilus brevirostris 
Upogebia affinis 
Nauehonia aPangonoides 
unid. axiid 
Munida sp. 
unid. pagurids 
'Emerita sp. 
DT'omidia antiUensis 
Homola ba:.rabata 
unid. leucosiid 
Arenaeus (Jribrarius 
Bathyneates superba 
Table 4-22. (continued) 
Decapoda (continued) 
Callineates sp. 
Ovalipes sp. 
Portunus sayi 
Carainus maenus 
Cancer sp. 
Eurypanopeus depressus 
Hexapanopeus angustifrons 
Neopanope sp. 
Geryon quinquidens 
Vea sp. 
Libinia sp. 
CHAETOGNATHA 
Sagitta sp. 
Sagitta elegans 
Sagitta enflata 
Sagit;t;a hispida 
Sagitta tenuis 
Sagitta tasmanica 
Sagitta decipiens 
Sagitta helenae 
Sagitta hexa.ptera 
Sagitta minima 
Sagitta serratodentata 
Eukrohnia hamata 
KPohnitta subtilis 
Fterosagitta draco 
TUNICATA 
unid. doliolids 
Doliolum nationalis 
Thalia demoaratica 
Salpa fusifomtis 
Oikopleura sp. 
PISCES 
unid.. fishes 
Elops saurus 
unid. leptocephalus 
Pisodonophis cruentifer 
unid. engraulids 
Anahoa sp. 
Anahoa hepsetus 
Anahoa mitahilli 
unid. stomiatoid 
Vinciguerria sp. 
PISCES (continued) 
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unid. synodontid 
Traahinoaephalus myops 
unid. myctophids 
Ceratosaopelus maderensis 
Myctophum punatatum 
Lophius americanus 
unid. antennariid 
Urophycis sp. 
Merlucaius sp. 
unid. ophidiids 
unid. carapid 
Hirundichthys affinis 
Ablennes hians 
Hippocampus sp. 
Syngnathus sp. 
Syngnathus fuscus 
Syngnat;hus pelagicus 
Prionotus sp. 
Centropristis striata 
Pomatomus saltatrix 
unid. carangid 
Seriola sp. 
Deaapterus sp. 
Coryphaena sp. 
Coryphaena hippurus 
Cynoscion regalis 
Hemipteronotus sp. 
Astroscopus guttatus 
Hypsoblennius hentzi 
Callionymus bairdi 
unid. gobiid 
unid. scombrid 
Barda sarda 
Peprilus triacanthus 
unid. bothid 
Etropus microstomus 
Syacium sp. 
Citharichthys arctifrons 
Bothus sp. 
Hippoglossina oblonga 
Glyptoaephalus cynoglossus 
Symphurus plagiusa · 
unid. ostraciid 
Table 4-23. Numerically dominant zooplankters in suilllller 1976 collections (BLM04W) (D = day, N = night). 
Station Cl 
Bongo 202 
Labidocera aestiva 
Acartia tonsa 
Centropages typicus 
Station DI 
Bongo 202 
C. typicus 
Oncaea sp. 
ParacaZanus parvus 
Station N3 
Bongo 202 
C. typicus 
Oikopleura sp. 
Parathemisto gaudichaudii 
Bongo 505 
L. aestiva 
Evadne tergestina 
C. typicus 
Bongo 505 
C. typicus 
Sagitta enfZata 
EucaZanus pileatus 
Bongo 505 
Oikopleura sp. 
C. typicus 
Doliolum nationalis 
Neuston 505 
L. aestiva (4N,4D) 
E. tergestina (2N,2D) 
C. typicus (1N,3D) 
Uca sp. (2N) 
Callinectes sp. (20) 
Penilia avirostris (1N,1D) 
Ovalipes sp. (lN) 
Doliolum nationaZis (lN) 
Neuston 505 
L. aestiva (4N,ID) 
Pontella meadii (4D) 
P. avirostris (3N,ID) 
unid. fish eggs (30) 
Lestrigonus bengalensis (3N) 
Diphyes dispar (2D) 
C. typicus (lN) 
Centropages furcatus (IN) 
Sagitt-a enflata (lD) 
Neuston 505 
C. typicus (3N,2D) 
L. aestiva (4N) 
Callinectes sp. (3N) 
P. meadii (3D) 
Urophycis sp. (20) 
D. nationalis (IN,ID) 
Pomatomus saltatrix (ID) 
Lucifer faxoni (ID) 
P. gaudichaudii (16.) 
P. avirostris (ID) 
Table 4-23 (concluded) 
Station E3 
Bongo 202 
P. parvus 
Metridia lucens 
C. typicus 
Station F2 
Bongo 202 
P. parvus 
C. typiaus 
CaZanus finmarchicus 
Station Jl 
Bongo 202 
P. parvus 
c. typicus 
Acartia danae 
Bongo SOS 
Thalia democratica 
Candacia armata 
C. typicus 
Bongo SOS 
C. finma.rchiaus 
Pleuroma.mma graeilis 
M. lucens 
Bongo SOS (2nd tow) 
C. finmarchicus 
N. minor 
M. lucens 
Bongo SOS 
N. minor 
C. typicus 
Sagitta tasmaniea 
Neuston SOS 
Urophycis sp. (lN,40) 
C. typicus (2N,10) 
P. meadii (30) 
T. democratica (2N,10) 
P. avirostris (2N,IO) 
unid. fish eggs (20) 
L. aestiva (2N) 
Nannocalanus minor (lN) 
C. armata (lN) 
Atlanta peroni (lN) 
Neuston SOS 
P. meadii (3N,40) 
unid. fish eggs (30) 
C. typiaus (3N) 
Urophycis sp. (20) 
Idotea metallica (20) 
L. aestiva (2N) 
L. faxoni {10) 
N. minor ( lN) 
P. gracilis (lN) 
P. gaudichaudii (lN) 
Labidocera acutifrons (IN) 
Neuston SOS 
P. meadii (40) 
I. metallica (30,lN) 
unid. fish eggs (lN,20) 
C. typiaus (2N,10) 
Urophycis sp. (lN,20) 
N. minor ( 2N) 
L. faxoni (2N) 
Paedoclione doliiformes (IN) 
L. aestiva (lN) 
P. gaudichaudii (IN) 
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Figure 4-36. Diel cycle of abundance of dominant copepods in the surface layer of Station Cl, 
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Figure 4-39. Diel cycle of abundance of dominant copepods in the surface layer of Station E3, 
BLM04W. 
and unidentified fish eggs. Chaetognaths and euphausiids were relatively 
more important in subsurface collections. 
Station F2. Copepods dominated six of the eight neuston collections 
and all three bongo collections. One neuston tow was dominated by fish 
eggs and one by the sergestid decapod Lucifer faxon:i. Dominant copepods 
in neuston collections (Figure 4-40) included PonteZla meadii (5 tows, 
pre-dawn and daytime), Nannocalanus minor, Pleuromarnma gracilis, and 
Centropages typicus. Other important neustonts included larvae of 
Urophycis sp. and the isopod Idotea metallica. The bongo 202 collection, 
as at the previous station, was dominated by Paracatanus parvus, while 
both bongo 505 collections were dominated by Calanua finmarchicus. 
Chaetognaths, amphipods, and euphausiids were generally more important· in 
bongo collections. 
Station Jl. At the slope station, copepods we:re dominant in all 
collections. Important species included PonteUa meadii (dominant in 3 
neuston tows), Centropages typicus (3 neuston tows), Labidocera aestiva 
(1 neuston tow), Nannocalanus minor (1 neuston tow and the bongo 505), and 
Paracalanus parvus (bongo 202). Diel cycles of selected copepods from the 
surface layer are shown in Figure 4-41. Other important neustonts included 
Idotea metallica, unidentified fish eggs, larvae of Urophycis sp., and 
Lucifer faxoni. Euphausiids, chaetognaths, and ost:racods were relatively 
more abundant in subsurface collections. 
Community Analysis 
Frequency of Occurrence and Abundance. The most frequent and abundant 
species from summer bongo collections are listed in Table 4-24, those from 
neuston collections in Table 4-25. Six of the 19 taxa occurring in 50% 
or more of the neuston collections are absent from the list of subsurface 
species. These are the euneustonic Pontella meadii and Idotea metallica, 
the larval stages of commercially important blue crabs, CaUinectes sp., 
and bluefish, Pomatomus saltatrix, and the pelagic molluscs PaedocZione 
doliiformis and Atlanta peroni. The most abundant species in both lists 
is LabidoaePa aestiva, a vertically migrating pontellid copepod, which 
occurred in 90% of the neuston collections, but only 54% of the bongo tows. 
Centropages typicus, probably the most important copepod in the Middle 
Atlantic Bight, occurred in all neuston and bongo collections, ranking 
second and third in abundance, respectively. Acart-ia tonsa ranked second 
in abundance in bongo collections (mostly 202 nets), and the cladoceran 
Evadne tergestina ranked fourth in both lists. Another cladoceran, 
Penilia avirostris, was third in abundance in surface layer collections. 
Hakes (Urophycis sp.) and the sergestid Lucifer faxoni were frequent in 
both types of collections, but abu~dant only.in the neuston. 
Diversity. Three measurements of diversity fo:r each summer collection 
are given rn Table 4-26. Shannon indices ranged from 0.3425 from a daytime 
neuston tow at Station Cl to 4.1128 from a bongo SOS at Station Dl. 
Diversity was generally somewhat higher in subsurface collections than in 
neuston collections. Exceptions occurred at the offshore stations F2 and 
Jl where a few night neuston tows had higher H' estimates. 
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Table 4-24. Frequency of occurrence and rank of abundance of common 
species in bongo collections, summer 1976. 
Percent Rank Maximum Number 
SEecies Occurrence Abundance Eer 100m3 
Centropages typiaus 100 3 244,894 
Luaifer fazoni 100 483 
NannoaaZanus minor 92 6 9,603 
Sagitta enfZata 92 14 3,909 
Urophyais sp. 92 262 
unid. ophidiid 92 53 
Candaaia armata 85 10 2,168 
Parathemisto gaudiahaudii 85 19 2,423 
Sagitta tasmaniaa 85 29 462 
Lestrigonus bengaZensis 85 1,004 
Canaer sp. 85 157 
Stomatopod larvae 85 154 
Cithariahthys aratifrons 85 369 
OikopZeura sp. 62 7 7,641 
Calanus finmarahiaus 62 8 3,660 
Sagitta eZegans 62 21 1,695 
LabidoaePa aestiva 54 1 561,817 
ParaaaZanus parvus 54 5 11,195 
Metridia Zuaens 54 12 2,153 
Thalia demoaratiaa 54 17 2,231 
Centropages vioZaaeus 54 30 470 
DoZioZum nationaZis 46 18 6.678 
PeniZia avirostris 46 24 1,534 
Aaartia danae 38 9 2,552 
Centropages furaatus 38 15 4,802 
Euaa Zanus pi Zeatus 38 23 4,802 
Evadne tergestina 31 4 136,852 
Oithona sp. 31 11 2,551 
Temora styZifera 31 25 2,446 
UndinuZa vuZgaris 31 28 4,802 
Meaynoaera aZausi 23 20 1,679 
Ca Zoaa Zanus pavo 23 22 1,342 
Aaartia tonsa 15 2 436,969 
Onaaea sp. 15 13 10,830 
Euaa Zanus sp. 15 27 1,141 
Pa.raaaZanus sp. 8 16 14,406 
4-100 
Table 4-25. Frequency of occurrence and rank of abundance of common 
species in neuston collections, summer 1976. 
Species Percent Occurrence Rank Abundance 
Centropages typiaus 100 2 
Urophycis sp. 96 11 
Lucifer faxoni 96 13 
PonteZZa meadii 92 9 
Labidocera aestiva 90 1 
Lestrigonus bengaZensis 85 8 
CaZZinectes sp. 83 6 
Idotea metaZZica 81 25 
Sagitta enfZata 79 24 
Stomatopod larvae 77 
Canda.cia armata 75 22 
Paedoclione doZiiformis 69 
NannocaZanus minor 67 17 
At Zan ta peroni 65 23 
Eucalanus piZeatus 54 12 
Cancer sp. 54 
Parathemisto gaudichaudii so 21 
Oikopleura sp. so 27 
Pomatomus saZtatrix so 
Thalia democratica 48 29 
Centropages vioZaceus 48 
Centropages furcatus 46 10 
DoZioZwn nationalis 46 15 
Temora stylifera 46 19 
Diphyes dispar 40 20 
PeniZia avirostris 38 3 
Uca sp. 31 5 
ova lipes sp . 27 7 
Pleuromamma graciZis 25 28 
Evadne tePgestina 21 4 
Palaemonetes sp. 21 16 
Emerita sp. 21 26 
unid. pagurids 15 30 
Acartia tonsa 13 14 
Libinia sp. 13 18 
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Table 4-26. Diversity of zooplankton and neuston collections, BLM04W. 
H' = Shannon index (base-2), J' = evenness, Richness= 
Margalef's index of species richness, N = night, D = day, 
Ns = neuston, B = bongo. 
Collection Type of Tow 
Station Number Day or Night H' J' Richness 
Cl 276-213 B505, N 1. 6912 0.3414 2.7596 
-214 B202, N 2 .1185 0.3699 3.5346 
-215 Ns, N 0.6636 0.1488 1. 5157 
-216 Ns, N 1.5362 0.2867 3.0670 
-217 Ns, N 1.6374 0.3098 3.1140 
-218 Ns, D 0.5543 0 .1166 1.8808 
-219 Ns, D 0.4266 0.0832 2.5453 
-220 Ns, D 0.5688 0 .1210 1.9320 
-221 Ns, D 0.3425 0.0792 1. 2734 
-222 Ns, N 1. 5481 0.2890 3.3728 
01 276-223 Ns, D 1. 7632 0.3668 2.7982 
-224 Ns, D 2.9857 0.5869 3.4893 
-225 Ns, D 2.0245 0.4049 2.9254 
-226 Ns, N 2.8581 0.5370 3.3458 
-227 B505, N 4 .1128 0.6448 5.8301 
-228 B202, N 3.6010 0.4529 3.8951 
-229 Ns, N 2.7079 0.4990 3.4534 
-230 Ns, N 2.9980 0.5428 4.0872 
-231 Ns, N 3.6670 0.6845 3 .8113 
-232 Ns, D 3.1370 0.5817 4.1304 
N3 276-233 Ns, D 2.8846 0.5938 3.7394 
-234 Ns, D 2.7820 0.5851 3. 3411 
-235 Ns, D 2.7977 0.5647 3.4022 
-236 Ns, N 2.0430 0.4124 2.9465 
-237 B202, N 2.5428 0.4529 4. 2113 
-238 B505, N 3.5966 0.5972 6.0003 
-239 Ns, N 2.9489 0.5435 4.4344 
-240 Ns, N 2.3629 0.4607 3.0108 
-241 Ns, N 2.8683 0.5136 4.4012 
-242 Ns, D 3 .1399 0.6531 2.9795 
E3 276-243 Ns, D 2.6280 0.5210 3.9438 
-244 Ns, D 2.7056 0.5569 3.5931 
-245 Ns, D 2.3692 0.4928 3 .1462 
-246 Ns, N 3.0753 0.5344 5.7826 
-247 8505, N 3 .1384 0.4871 7. 7206 
-248 B202, N 4. 0711 0.6837 5.4185 
-249 Ns, N 3.5691 0.6619 4.6453 
-250 Ns, N 3.0205 0.5438 4.8282 
-950 Ns, N 3.2536 0.5708 5.0096 
-251 Ns, D 2.1773 0. 4211 3.9451 
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Table 4-26 (concluded) 
Collection Type of Tow 
Station Number Day or Night H' J' Richness 
F2 Z76-252 Ns, D 1.7518 0.3873 2.9868 
-253 Ns, D 2.6861 0.5784 3.5707 
-254 Ns, D 2.8017 0.4964 5.9732 
-255 Ns, N 3.2232 0.5682 5.6220 
-256 B202, N 3.0209 0.4689 6.7444 
-257 B505, N 3.3546 0.5530 6.8596 
-258 Ns, N 3.2810 0.5784 5. 7742 
-259 Ns, N 2.2370 0.4203 4.3582 
-260 Ns, N 3.5822 0.6040 6.4133 
-261 Ns, D 2.8873 0.6072 3.3438 
-262 B505, D 2.0109 0.3545 5.9761 
Jl Z76-263 Ns, D 2.1534 0.4433 3.8429 
-264 Ns, D 2.9379 0.5987 4.6287 
-265 Ns, D 2.8548 0.6147 3.2726 
-266 Ns, N 3.7906 0.6618 6.9668 
-267 B505, N 3.2686 0.5264 7.5128 
-268 B202, N 3.4412 0.5275 7.5476 
-269 Ns, N 3.6805 0.6005 8.3804 
-270 Ns, N 3.5514 0.6088 6.5287 
-271 Ns, N 3.3928 0. 5767 5.7573 
-272 Ns, N 2.2968 0.4728 3.5124 
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Evenness varied from 0.0792 at the Station Cl tow with low H' to 
0.6845 from a night neuston tow at Station Dl. These estimates are 
directly correlated with those of the Shannon index, so that information 
resulting from their calculation is somewhat redundant. 
Species richness varied from 1.2734 to 8.3804 (Figure 4-42). The 
low estimate was from the same Station Cl collection yielding low H' and 
J' indices, a collection of 20 species, and over 3 million individuals, 
heavily dominated by Labidocera aestiva. The high index was also the 
high for the year and occurred in a night neuston collection from Station 
Jl containing 70 species and 3765 individuals. 
Cluster Analyses. The large number of species encountered in summer 
collections exceeded the fixed limitations of our computer program for 
clustering and forced (1) the removal by hand of cards for species occurring 
in less than 9% of tows and (2) the omission of all species occurring in 
less than 18% of bongo tows. The usual cutoff of 9% was used for neuston 
collections. 
I. Bongo tows. 
A. Sample clusters. Similarity of the 13 bongo 
collections from BLM04W is shown in Figure 4-43. Companion 
202 and 505 µm net collections at inner stations Cl, Dl, N3, 
and E3 were more similar than collections with a given mesh 
size at adjacent stations. At offshore stations F2 and Jl, 
collections with equal mesh sizes linked first. The second 
bongo 505 at Station F2, a daytime tow, was most dissimilar 
within this cluster. Major clusters included one of inner 
shelf stations Cl, Dl, and N3 samples and a second that 
included samples from outer shelf and slope stations E3, F2, 
and Jl. The nearshore station Cl samples were linked to 
inner shelf samples at a low level of similarity. 
B. Species clusters. One hundred and sixteen taxa 
occurred in at least three of the 13 bongo collections and 
were included in the analysis. The inverse clustering of these 
taxa is shown in Figure 4-44, with a listing of clusters and 
species in Table 4-27. Last to be linked (most dissimilar) 
were mid- to outer shelf and slope species in clusters A and 
B to those in clusters C, D, and E, containing neritic species, 
widespread species, and species distributed over the inner 
and mid-shelf. Cluster C, containing species limited to the 
inner shelf,was most distinct from clusters D and E. 
II. Neuston tows. 
A. Sample clusters. Surface layer neuston samples 
are shown in Figure 4-45. The most distinct cluster in neuston 
samples was that consisting of Station Cl samples, followed 
by daytime neuston from outer stations F2 and Jl. The third 
major division is between outer shelf and slope night tows 
and mid-shelf tows (these in turn divided into day and night 
tows). 
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Table 4-27. Identification of species and clusters shown in Figure 4-44, 
bongo tows, BLM04W. 
Cluster 
A - Outer shelf and slope 
A1 - larger species, taken in both 202 & 505 
nets 
A2 - small species, taken 
mostly in 202 nets 
B - Mid-to outer shelf and slope 
B1 - outer shelf and slope, few in number . 
B 
2 
- mid-to outer shelf 
and slope, mostly 
rare species 
Species No. 
113 
114 
97 
101 
100 
102 
85 
75 
77 
28 
67 
68 
108 
109 
71 
54 
110 
111 
112 
106 
107 
80 
99 
73 
95 
98 
87 
105 
37 
115 
116 
103 
74 
82 
69 
83 
93 
104 
84 
86 
72 
88 
81 
4-108 
Species 
Thysanoessa sp. 
T. gregaria 
Euphausia k:Pohnii 
Sagitta hexaptera 
Munida sp. 
Thalia demoeratiea 
Metridia lueens 
Centropages violaeeus 
Seoleeithrix danae 
Rhinealanus nasutus 
Spiratella inflata 
Clytemnestra sautellata 
Meeynoeera eZausi 
Ca Zoea Zanus pavo 
Oithona spp. 
Aeartia danae 
Coryeaeus speeiosus 
unid. bivalve larvae 
Euphausia tenera 
Diphyes bojani 
Abylopsis tetragona 
Thysanoessa inermis 
Pontophilus brevirostris 
Ptatyseelus sinatulus 
Eupronoe armata 
Lucifer typus 
Idotea metalliea 
Chelophyes appendieulata 
unid. fish larvae 
Lepas sp. 
Braehyseelus eruseulwn 
unid. myctophids 
Hemipteronotus sp. 
Merlueeius sp. 
Bothus sp. 
unid. gobiids 
Lyeaeopsis zamboangae 
unid. antennariids 
Onykia earibaea 
Siriella thompsoni 
Primno reet'Wflenus 
Phronima paeifiea 
Styloeheiron suhmii 
Table 4-27 (continued) 
Cluster Species No. Species 
92 Hemityphis rapax 
96 Eupronoe minuta 
94 Lycaeopsis negZecta 
90 AnchyZomera bZosseviZZi 
91 Paratyphis par:vus 
78 Phronima atZantica 
89 Phrosina semiZunata 
58 Tetrathyrus forcipatus 
79 PhronimeZZa eZongata 
60 StyZoceiron carinaturn 
C - Neritic and Inner Shelf 
c1 - abundant species* 4 Evadne tergestina 13 unid. pagurids 
9 Neomysis americana 
21 Prionotus sp. 
1 Beroe ovata 
14 Emerita sp. 
15 Vea sp. 
18 Sagitta tenuis 
c2 - less abundant 22 Pomatomus saitatrix 
40 PepriZus triacanthus 
12 PaZaemonetes sp. 
17 Sagitta hispida 
7 CaZigus sp. 
D - Scattered distribution, 
or neritic and inner shelf 43 Tomopteris heZgoZandiaa 
D1 - absent from Sta. Cl, 47 CavoZina unainata 
extending to slope 46 Spiratella troahiformis 
63 Sagitta minima 
48 CavoZina inflexa 
55 Euchaeta marina 
64 unid. engraulids 
Dz - neritic, inner to 24 Muggiaea kochei 
mid-shelf 29 UndinuZa vuZgaris 
42 Bassia bassensis 
27 EucaZanus crassus 
41 Diphyes dispar 
56 Copilia mirabilis 
25 Creseis acicula 
32 Sapphirina nigromacuZata 
20 unid. ophidiid 
66 HippogZossina obZonga 
*Acartia tonsa and Libinia sp. were dropped from cluster analyses (13% occurrence). 
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Table 4-27 (concluded) 
Cluster 
E - Abundant species 
E1 - mid-to outer shelf 
or ubiquitous 
E2 - ubiquitous species 
E3 - neritic and mid-shelf 
Species No. 
33 
39 
45 
70 
76 
61 
5 
30 
53 
62 
57 
51 
8 
23 
10 
65 
11 
16 
2 
44 
35 
38 
59 
49 
26 
36 
34 
31 
52 
6 
3 
19 
so 
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Species 
Crangon septemspinosa 
Centropristis striata 
Firoloida Zeseurii 
Calanus finmarchicus 
Pleuromamma gracilis 
Sagitta elegans 
Centropages typicus 
Nannocalanus minor 
Carulacia armata 
Sagitta tasmanica 
Parathemisto gaudichaudii 
Paracalanus parvus 
stomatopod larvae 
Etropus microstomus 
Lestrigonus bengaZensis 
Citharichthys arctifrons 
Lucifer faxoni 
Sagitta enflata 
gastropod larvae 
A tianta peroni 
Cancer sp. 
Urophycis sp. 
unid. euphausiids 
Paedoclione doliiformis 
Eucalanus pileatus 
Doliolwn nationalis 
CaUinectes sp. 
Centropages furcatus 
Temora stylifera 
Labidocera aestiva 
Penilia avirostris 
Oikopleura sp. 
Evadne spinifera 
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Figure 4-45. Neuston sample clusters, BLM04W, based on the Bray-Curtis 
coefficient of similarity and all identified species 
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B. Species clusters. A total of 108 taxa occurred 
in five or more neuston collections and were included in the 
analysis. The inverse clustering of these species is shown 
in Figure 4-46, with a listing of clusters and contained 
species in Table 4-28. A group (cluster C) of ubiquitous 
dominants and inner shelf species was most distinct from the 
remainder of the species. Almost as distinct was a cluster 
(A) of neritic and inner shelf subdominants. The remaining 
and less abundant species (cluster B) were roughly divided 
into inner shelf and outer shelf and slope taxa. 
DISCUSSION 
Seasonal Succession of Zooplankton Communities 
Throughout most of the year zooplankton communities of the shelf 
and slope, as evidenced by cluster analyses of bongo collections, fall 
into two types: 1) an inner shelf community that includes a fairly 
distinct near shore group of species and 2) a community of outer shelf 
and slope species. The only significant departure from this general 
pattern occurred in the fall of 1975 cruise when three distinct communities 
were evident: nearshore, mid-shelf, and a shelf-edge and slope community, 
the latter showing Gulf Stream influence. Neuston collections revealed 
similar distributions of communities, but cluster analyses showed a 
considerable difference between day and night collections. Subclusters 
of day and night collections within major clusters (communities) occurred 
regularly at all stations except the nearshore station Cl. 
Subsurface Copepods 
Combining data from all cruises would be desirable to show similarity 
of samples between and maong seasons. However, the large number of 
species would require a very long, expensive computer run. Comparisons 
of data from all four cruises showed that cluster analyses of copepods 
along produced essentially the same results obtained in analyses incorpo-
rating all zooplankton species (a representative comparison is shown in 
Figure 4-47). Although some shuffling of individual samples occurred, 
the basic division of samples into major ecological groups was very 
similar in all comparisons. Therefore, the 53 bongo samples obtained 
during the first year were clustered, according to copepod distribution and 
abundance, to show seasonal similarity (Figure 4-48). The expected clean 
separation into four seasonal clusters of samples did not occur. The 
first division was between 24 samples, 19 of which were from inner shelf 
stations Cl, DI, and N3, and 29 samples, 22 of which were from outer shelf 
and slope stations E3, F2, and Fl. The inner shelf cluster was subdivided 
into five summer and fall neritic samples and 19 samples from winter and 
spring cruises. The outer shelf and slope cluster was first separated 
into seven tows at stations F2 and Jl from the fall, winter, and spring 
cruises and the remainder of outer shelf and slope collections. The 
latter were, in turn, comprised of subclusters characterized by mesh 
size, i.e. groups of samples primarily from either 202 µm or 505 µm mesh 
nets. 
Using the similarity of bongo collections of copepods as a guide, 
it appears that 1) the nearshore fauna evident as a distinct community in 
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Table 4-28. Identification of species and clusters shown in dendrogram 
of neuston collections, Figure 4-46. 
Cluster Species No. 
A - Subdominant species, 
neritic and inner shelf 
A1 - neritic, largely 
restricted to Sta. Cl 
A2 - inner shelf 
B - Species of lesser 
abundance 
B1 - widely distributed 
and shelf species 
B1a - widely distributed, 
more abundant 
at night 
B1b - shelf forms (59-44 were more 
prevalent in 
day tows) 
12 
17 
11 
8 
1 
4 
14 
16 
31 
33 
35 
36 
32 
47 
21 
37 
19 
38 
3 
23 
43 
51 
24 
61 
55 
7 
15 
2 
41 
42 
56 
40 
59 
64 
63 
65 
44 
73 
74 
75 
69 
60 
39 
4-114 
Species 
unid. pagurids 
Libinia sp. 
Palaemonetes sp. 
Neomysis ameriaana 
Beroe ovata 
Evadne tergestina 
ova lipes sp . 
Uaa sp. 
Aaartia tonsa 
Emerita sp. 
Sagitta hispida 
Sagitta tenuis 
Upogebia affinis 
Muggiaea koahei 
PY.ionotus sp. 
unid. engraulids 
Anahoa sp. 
unid ophidiids 
Loligo pealeii 
Aequorea aequorea 
Idotea baltiaa 
unid. bivalve larvae 
Atlanta peroni 
Spiratella troahifoPl'flis 
Paedoalione doliifoP!nis 
stomatopod larvae 
Canaer sp. 
gastropod larvae 
Creseis aaiaula 
Evadne spinifera 
Undinula vulgaris 
unid. anidarians 
Tetrathyrus foraipatus 
Pontellopsis villosa 
Clione Z.imaaina 
Euahaeta marina 
Hyperoahe mediterranea 
Leptoahela papulata 
unid. fish larvae 
Sapphirina nigromaauZ.ata 
Arenaeus aribrarius 
Sagitta elegans 
Etropus miarostomus 
Table 4-28 (continued) 
Cluster 
mid-to outer shelf 
and slope forms 
B2a - outer shelf and 
slope, mostly 
night tows 
B2b - shelf species, 
often more 
prevalent in 
day tows 
mid-to outer 
shelf and slope, 
usually more 
abundant at 
night 
Species No. 
71 
66 
67 
62 
79 
108 
46 
70 
84 
85 
86 
98 
101 
77 
82 
89 
72 
104 
88 
91 
81 
93 
68 
96 
27 
83 
so 
52 
94 
97 
92 
103 
76 
106 
78 
95 
99 
100 
107 
90 
49 
53 
102 
105 
80 
87 
4-115 
Species 
Cithariahthys ca1atifPons 
FiroZoida Zeseurii 
CavoZina uncinata 
CavoZina }ongiPostris 
AaaPtia danae 
Spiratella inflata 
Bothus sp. 
Pterosagitta dPaao 
Metridia lucens 
SirieZla thompsoni 
unid. scombrids 
Sagitta hexaptera 
APgonauta argo 
Dromidia antillensis 
PhPonima atiantica 
Meganyatiphanes noPvegiaa 
Leptochela bermudensis 
Phronima pacifica 
Cavo Una inflexa 
Creseis virgu la 
Chelophyes appendiculata 
Abylopsis tetragona 
Diphyes bojani 
PontelZa securifer 
Paracalanus parvus 
Calanus finmarchiaus 
unid. euphausiids 
barnacle cypus larvae 
Bassia bassensis 
Sapphirina ovatolanaeoiata 
Lycaeopsis zamboangae 
Atlanta fusca 
CoPyaaeus speciosus 
Saoleaithrix danae 
CentPopages violaceus 
LabidocePG. acutifrons 
ThaZia democratica 
PonteZlopsis regaZis 
Pleuromamma gracilis 
Abylopsis eschscholtzii 
PaPathemisto gaudichaudii 
Sagitta tasmanica 
Munida sp. 
Euphausia kPohnii 
Latreutes fuaorum 
Melampes bidentatus 
Table 4-28 (concluded) 
Cluster 
C - Dominant species 
c1 - ubiquitous species 
c2 - neritic and inner 
shelf 
Species No. 
5 
6 
9 
13 
20 
30 
58 
10 
26 
29 
22 
54 
18 
45 
25 
57 
28 
34 
48 
4-116 
Species 
Centropages typiaus 
La.bidoaero aestiva 
Lestrigonus bengalensis 
Callineates sp. 
Urophyais sp. 
Pontella meadii 
Idotea metalliaa 
Luaifer faxoni 
Nannoaalanus minor 
Canda.aia armata 
Pomatomus saltatrix 
Diphyes dispar 
Doliolum nationalis 
Oikopleura sp. 
Eucalanus pileatus 
Temora stylifera 
Centropages furcatus 
Sagitta enflata 
Penilia avirostris 
A. 
B. 
202 
505 
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Figure 4-47. Results of cluster analyses of zooplankton data from BLM04W, 
using (A) all species, and (B) copepods only. 
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Figure 4-48. Bongo sample clusters, four seasonal cruises combined, based on 
the Bray-Curtis coefficient of similarity, copepods occurring 
in five or more samples, and catch data standardized to numbers 
per 100 m3 · 4-118 
summer and fall is replaced by a more widespread inner shelf community 
in winter and spring, one that extends to Station lE3 ., 2) the mid-shelf 
community of abundant and widespread species in summer and fall is 
displaced offshore to the shelf~edge and slope in winter and spring, 
and 3) the shelf-edge and slope fauna of fall collections was distinct 
and generally absent in other seasons. 
The copepod species occurring in more than four bongo tows during the 
year and thereby retained in the inverse cluster of species are listed 
in Table 4-29. The principal division in this cluster analysis was 
between inner shelf species and a combination of widely-distributed, 
typical shelf species and outer shelf and slope species. Inner she1f 
species were split into three subclusters: 1) summer residents over 
the inner shelf, stations Cl to E3, 2) the coastal species Acartia tonsa 
and Labidocera aestiva, the latter extending over the mid-shelf in summer, 
and 3) a group of cold-water species largely restricted to the winter 
and spring seasons. 
The group of four widely-distributed species are typical of shelf 
zooplankton collections and are separated in Table 4-29 from the following 
group of outer shelf species, with which they were linked at a relatively 
low level of similarity. This group is typified by Centropages typicus, 
present in all seasons and at all stations except F2 and Jl in the fall. 
The last major cluster of outer shelf and slope species is divided 
into two subclusters: 1) a group of outer shelf species usually present 
year-round, but absent at the more coastal stations, and 2) three species 
more narrowly restricted to the shelf-edge and slope. 
Surface Layer Copepods 
A total of 194 neuston samples collected throughout the year were 
clustered as shown in Figure 4-49, based on the similarity of distribution 
and abundance of copepods, and standardized tows of 20 minutes. The 
primary division of samples was between one group of 56, including all 
summer collections and fall coastal collections, and the remainder of 138, 
including all winter and spring collections plus those from stations Dl 
through Jl from the fall cruise. 
Four secondary clusters of the first group were 1) summer 
samples from the coastal station Cl, 2) daytime summer tows at 
N3 through Jl, 3) summer night tows at stations E3 through Jl, 
and night summer tows at central shelf stations Dl through E3. 
subcluster had a tertiary division into day and night tows. 
and fall 
stations 
and 4) day 
The latter 
The first division of the second group separat(,d a distinct, small group 
of 16 fall samples from shelf break and slope stations F2 and.JI from the 
remaining 122 fall, winter, and spring samples. These 16 samples were 
from the offshore water type noted in bongo sampling. Remaining subclusters 
included 1) night tows from winter stations E3 through Jl and spring 
stations F2 and Jl, 2) night tows from fall mid-shelf stations Dl through 
E3 combined with mid-shelf winter samples and outer shelf and slope spring 
samples, 3) mid-shelf, mostly daytime, fall samples, offshore winter samples 
and inner shelf spring samples, 4) combined mid-shelf fall and mid-shelf 
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N 
0 
Table 4-29. Seasonal and inshore-offshore distribution of the more common copepods from bongo tows, 
within clusters of species obtained from an inverse cluster analysis of 53 bongo collections. 
I . . Fall ± Winter Sprinl! 
__ s_p_e_c_i_e_s ______ s_t_a_· t_. ion: I c 1_ D 1 ;\ 3 l: ~ :_2 J 1 £__P 1 _ \ 3 E 3 F 2 J ~-- -~~--°-1 N 3 E 3 F 2 J 1 
Eucalanus pileatus 
Centropages fUPcatus 
Sapphirina nigromaculata 
Labidocera aestiva 
Acartia tonsa 
Pseudocalanus sp. 
Temora longicornis 
Centropages hamatus 
Tortanus discaudatus 
Centropages typicus 
Calanus finmarchicus 
Oithona sp. 
Paracalanus sp. 
Candacia armata 
Nannocalanus minor 
Centropages violaceus 
Metridia lucens 
PleUPomarrona gracilis 
Eucala:nus sp. 
Rhincalanus nasutus 
Scolecithrix danae 
Pleuromarrma robusta 
X X 
X X 
Inner Shelf Species 
X X 
X X X X 
X X X 
X 
X X 
X X 
X X X X X X 
X X X X 
X X 
X 
Widely-distributed Mid-shelf Species 
X X X X 
X X X 
X X X X 
X X X X 
X 
X 
X X 
X X 
X X 
X 
X X 
X 
X X 
X X 
X X 
X X 
X 
X 
X 
X X 
X X X 
X X 
X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X 
X X 
X X 
X X 
X X 
X X X 
X X X 
X X X 
Outer Shelf and Slope Species 
X 
X 
X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X 
X X X X X X X X X 
X X X X X 
X X X X X 
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X 
X 
X 
X 
X 
X 
X 
X 
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X X 
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Figure 4-49. Neuston sample clusters, all seasonal cruises combined, based on the 
Bray-Curtis coefficient of similarity, copepods occurring in more 
than 9% of the samples, and total catches in standard 20--minute tows. 
to slope spring samples, mostly daytime tows, 5) spring samples at the 
coastal station Cl, 6) winter samples at Station Cl, ·and 7) winter samples 
at inner shelf stations Dl and N3. 
Closer inspection of the samples compr1s1ng the final clusters 
diagrammed in Figure 4-49 reveals a suggestion of the following seasonal 
succession: communities, represented here by copepods that were 
characteristic of the coastal station Cl in fall were replaced by a 
distinct cold water fauna that spread over the inner shelf in winter 
and persisted at Station Cl in spring. The fall coastal community 
reappeared at Station Cl in summer. Communities of the central shelf in 
fall were either displaced offshore in winter or disappeared from collections 
until spring. Summer mid-shelf communities were distinct from those of 
the rest of the year. The shelf-edge and slope community (stations F2 
and Jl) of fall collections was a unique one that did not reappear in 
other seasonal cruises. 
Copepod species occuring in more than nine percent of the 194 neuston 
collections were included in an inverse cluster analysis and are listed 
in Table 4-30. The first division of species separated a small group 
of six copepods (those in the first two subclusters listed under Inner 
Shelf Species in Table 4-30) from the remaining 15 species. These included 
species associated with coastal water, such as Acartia tonsa, others 
restricted to nearshore except in summer, and two that occurred only in 
summer. 
Among the rema1n1ng 15 species in the inverse analysis, the first to 
be separated were four winter-spring inner shelf copepods, then the three 
distinctly offshore pontellids that occurred only in summer and fall. The 
final eight species were evenly divided between widely-distributed shelf 
species, including Centropages typicus, and species characteristic of the 
outer shelf and slope. 
Zooplankton and Hydrography 
The Coastal Boundary Layer 
Throughout the year, zooplankton at Station Cl was taxonomically 
distinct from fauna at other, more offshore stations. This station is 
located within the Coastal Boundary Layer (CBL) known to exist along the 
New Jersey coast (Csanady 1976). Zooplankton species in the CBL, either 
from nearshore and estuarine sources or from offshore sources, are 
restricted to the layer by shore-trapped flow structures. The width of 
the CBL probably varies seasonally, as evidenced by changes in the degree 
of similarity between fauna at Station Cl and central shelf stations Dl 
and N3. Demarcation of the CBL from central shelf waters, unfortunately, 
is not readily evident in plots of temperature, salinity, dissolved 
oxygen, or density (see Chapter 3 of this report). Station Cl fauna was 
most distinct in the fall (Figure 4-9) when, by inference, it may be 
assumed that the CBL was narrow and limited to waters inshore of Station 
Dl, even though temperature was quite uniform at both stations Cl and Dl, 
salinity and density increased steadily from the coast to the shelf break 
and dissolved oxygen differed only slightly between stations Cl and Dl 
(Figures 3-37 through 3-40, Chapter 3). Zooplankton may be the best 
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Table 4-30. Seasonal and inshore-offshore distribution of the more common copepods from neuston 
collections, within clusters of species obtained from an inverse cluster analysis of 
194 neuston samples. 
-
Fall 1',inter Spring Summer 
Species Station: Cl Dl N3 E3 F2 JI Cl Ul •;3 E3 F2 Jl Cl Dl N3 E3 F2 J l Cl ·01 N3 E3 
Inner Shelf Species 
Eucalanus pileatus X X X X X X X 
Temora stylifera X X X 
Centropages furcatus X X X X 
Labidocera aestiva X X X X X X X X 
Pontella meadii X X X X X X X X X 
Acartia tonsa X X X X X X X X 
Pseudocalanus sp. X X X X X X X X 
Temora longicornis X X X X X X X X X 
Tortanus discaudatus X X X X X X 
Eucalanus sp. X X X X X X X X 
Widely-distributed Shelf Species 
Calanus finmarchicus X X X X X X X X X X X X X X X X X X X 
Metridia lucens X X X X X X X X X X X X X X X X X 
Centropages typicus X X X X X X X X X X X X X X X X X X X X X 
Anomalocera patersonii X X X X X X X X X X X X X X X 
Outer Shelf Species 
Nannocalanus minor X X X X X X X X X X X X X x· X X X X Centropages violaceus X X X X X X X X X X X X Candacia armata X X X X X X X X X X X X X X X X Pleuromamma gracilis X X X X X X X X 
Labidocera acutifrons X X X X Pontellopsis regalis X X Pontella securifer X X X 
F2 JI 
X X 
X 
X 
X X 
X X 
V X 
"'" 
X X 
X X 
X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
indicators of this water type. Important species at Station Cl included 
Labidocera aestiva and Acartia tonsa (copepods), PeniZia avirostris 
(cladoceran), Neomysis americana (mysid), and Scophthalmus aquosus and 
Anchoa mitchiZli (fishes). In the winter, the primary faunal difference 
was between stations Cl, Dl, and N3 and outer stations E3, F2, and Jl. 
Station Cl secondarily differed from central shelf stations Dl and N3, but 
fauna was more similar than in the fall (Figure 4-20), perhaps indicating 
a widening of the CBL. Important species were Acartia tonsa and Tortanus 
discaudatus (copepods), Cancer sp. (decapod larvae), Tomopteris helgoZandica 
(polychaete), and unidentified bivalve larvae. Fishes in this inner 
shelf group included Gadus morhua and Anguilla rostrata. 
In spring the CBL may have narrowed somewhat, judging from fauna! 
similarities, although evidence is mixed. Bongo SOS collections at 
Station Cl differed distinctly from collections taken elsewhere on the 
transect, while species caught in the fine-meshed bongo 202 nets at stations 
Cl, Dl, and N3 were similar (Figure 4-32). Inshore species in the spring 
included Centropages hamatus and Tortanus discaudatus (copepods); 
unidentified gastropod larvae; larvae of several decapods, including 
Ovalipes sp., Libinia sp., pagurids, and Crangon septemspinosa; Neomysis 
americana (mysid), Evadne nordmanni (cladoceran), and the fishes Syngnathus 
fuscus, Anchoa sp. , Tau toga oni tis, TautogoZ.abrus adspersus, and Lophius 
americanus. 
In summer, although the primary division of faunal types fell between 
stations N3 and E3 as in the winter and spring cruises, a secondary and 
rather sharp difference was evident between species at Station Cl and those 
at central shelf stations DI and N3. Acartia tonsa and Libinia sp. were 
found only at Station Cl. Others primarily from the inner station included 
Evadne tergestina, unidentified pagurid zoea, Emerita sp., PaZaemonetes sp., 
and Sagitta hispida. Other inner shelf species were distributed primarily 
at stations Cl and Dl or at all three inner shelf stations. 
Acartia tonsa was a conspicuous indicator of the CBL in all seasons 
except spring, when Centropages hamatus and Tortanus discaudatus were the 
copepods characteristic of nearshore waters. Density of these species in 
bongo tows is provided in Table 4-31. Tortanus discaudatus is reliable 
as an indicator only in spring, and then is useful only when caught with 
C. hamatus. 
Central Shelf Fauna 
Certain species are typical central and outer shelf inhabitants, and 
include some of the most abundant zooplankters in the survey. They were 
found in maximum abundance at stations Dl, N3, or E3 and were often absent 
at either end, or both ends of the transect. Centropages typicus was the 
dominant member of this species group. Others included Calanus finmarchicus, 
Sagitta elegans, S. tasmanica, Nannocalanus minor, and Parathemisto 
gaudichaudii. Indicators are listed in Table 4-32. 
The Shelf Break ·or Slope Boundary 
A distinct, faunal boundary sometimes exists at the offshore end of 
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Table 4-31. Density of copepod indicators of the Coastal Boundary Layer 
off southern New Jersey, calculated from subsurface bongo tows. 
Mesh Numbers per 100m3 at Station 
Species Season Size Cl Dl N3 E3 F2 Jl 
Acartia tonsa Fall 202 461,000 710 0 0 0 0 
sos 2,570 () 0 0 0 0 
Winter 202 24,100 0 0 0 341 0 
sos 0 827 0 0 0 0 
Spring 202 0 0 0 0 0 0 
sos 0 0 0 0 0 0 
Summer 202 437,000 0 0 0 0 0 
sos 306 0. 0 0 0 0 
Centropages Fall 202 0 () 0 0 0 0 
hamatus sos 0 () 0 0 0 0 
Winter 202 415 () 0 0 0 0 
sos 35 0 0 0 0 0 
Spring 202 26,200 1,430 0 0 0 0 
505 19-57 * 0 0 0 0 0 
Summer 202 0 0 0 0 0 0 
sos 0 () 0 0 0 0 
Tortanus Fall 202 0 () 0 0 0 0 
discaudatus 505 0 0 0 0 0 0 
Winter 202 0 () 4,970 0 0 0 
505 14 () 0 0 0 0 
Spring 202 0 0 0 0 0 0 
sos 268-852 * 0 0 0 0 0 
Summer 202 0 699 0 0 0 0 
505 0 0 0 0 0 0 
* Indicates values of two replicate tows. 
4-125 
Table 4-32. Density of typical Central Shelf zooplankters off southern 
New Jersey, calculated from subsurface bongo tows. 
Mesh Numhcrs per 100m3 at Station 
srecics Season Size Cl Dl .'-i3 E3 F2 Jl 
Centropages Fall 202 125,000 35,700 3,480 46,500 <1 0 
typicus 505 2,150 2,980 73 3,320 0 0 
Winter 202 4,570 19,100 110,000 46,600 32,100 3,490 
505 35 13,000 10,300 24,800 11,000 2,390 
Spring 202 19,100 165,000 69,100 85,300 11,900 78 
505 7,760 21,800 10,200 5,820 722 77 
Summer 202 245,000 14,300 17,400 1,792 9,260 2,950 
505 2,140 3,290 1,400 754 321 542 
Calanus Fall 202 · 0 400 3,170 205 74 0 finmarchicus 505 0 693 579 9,770 1,030 0 
Winter 202 0 0 7,240 894 683 147 
505 13 561 2,480 427 398 147 
Spring 202 0 715 1,650 17,100 44,200 0 
sos 57 683 281 6,660 979 115 
Summer 202 0 0 205 538 3,660 67 
505 0 0 99 0 1,700 86 
Sagitta Fall 202 11 89 3,380 819 <1 0 
elegans 505 7 46 86 454 2 1 
Winter 202 564 1,100 16,600 128 16 0 
505 155 1,960 3,270 16 18 5 
Spring 202 589 7,820 4,730 4,810 3,040 20 
sos 1,840 4,130 1,370 6,440 535 19 
Summer 202 0 66 58 0 1,700 2 
sos 0 56 273 0 493 0 
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our sampling transect. This is more a function of depth and shelf-edge 
effects on water masses than the trapping of water seen in the CBL. 
Figure 4-9 shows that the fauna at Stat.ion Jl, afte:r eliminating the 
CBL (Station Cl) was most distinct from remaining stations. The shelf-
break station, F2, was intermediate. Species in this offshore element 
included PZeuriomamma graciZis, P. robusta, Metridia lucens, and 
Scolecithrix do.nae (copepods); Meganyctiphanes norvegica, Euphausia krohnii~ 
and Nematoscelis atZantica (euphausiids); Sagitta enfZata (chaetognath); 
and a group of offshore fishes, including NemichthyiJ scolopaceus, unidenti-
fied myctophids, paralepidids, gobioids, Syacium sp .. and Bothus sp. 
This distinctly offshore element was lacking in winter (Figure 4-20), 
when fauna from outer shelf, shelf break, and slope stations are similar. 
However, certain of the species noted above for fall collections reoccurred 
in this group: PZeuromarrorza graciZis, P. robusta, Meganyctiphanes norvegica, 
and a paralepidid fish larva. Sagitta enfZata was replaced by S. hexaptera 
and S. minima. 
Station Jl was more distinct in spring collections (Figure 4-32), with 
carryovers in offshore species including Pleuromamma gracilis, Euphausia 
krohnii, unidentified myctophids, and Sagitta hexapt;era. Other species 
included SpirateUa helicina (thecosome); Aetideus armatus, PZeuromamma 
abdominaUs, and RhincaZanus nasutus (copepods); ThyBanoessa gregaria, 
T. inermis, and Nematoscelis megalops (euphausiids); Tomopteris planctonis 
(polychaete); and Eukrohnia hamata (chaetognath). 
Shelf break and slope stations F2 and Jl were similar in summer 
collections, with the outer shelf station (E3) inteirmediate between offshore 
and inshore fauna. Reoccurring species included Met:ridia lucens, Centropages 
vio Zaceus, Seo leci thrix do.nae, and Rhinca Zanus nasut:us ( copepods) ; Euphausia 
krohnii, Thysanoessa gregaria, and T. inermis (eupha.usiids); and Sagitta 
hexaptera (chaetognath). 
Useful indicators of this offshore water type include Metridia lucens 
and Pleuromamma graciUs (copepods), Euphausia krohnii and Meganyctiphanes 
norvegica (euphausiids), and Sagitta hexaptera (chaeitognath). Total 
subsurface catches of four of these species, by season and station, are 
listed in Table 4-33. Metridia Zucens extends over the shelf to central 
shelf locations in the cooler seasons of winter and spring. Meganyctiphanes 
norvegica also has an extended distribution in spring. These species in 
other seasons are more restricted to offshore stations. P. graciUs, 
E. krohnii, and S. hexaptera were more narrowly restricted to offshore 
stations throughout the year. 
All of the above observations are based on subsurface bongo tows. It 
should be noted that species selected as indicators of both the CBL and 
offshore water types were often found, although in reduced numbers, over 
a much wider range in the surface layer (neuston tows). 
Diversity Measurements 
Diversity of zooplankton collected in oblique, subsurface bongo tows 
was usually higher than neuston collections at a given location (with 
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Table 4-33. Density of offshore indicators off southern New Jersey, 
calculated from subsurface bo_ngo tows. 
Mesh Numbers per 100m3 at Station 
Species Season Size Cl DI N3 E3 F2 Jl 
Metridia Fall 202 0 0 0 0 <l 2,660 
Zuaens sos 0 0 0 2,150 0 493 
Winter 202 0 268 17,600 6,170 9,560 367 
505 0. 89 1,570 6,230 2,080 569 
Spring 202 0 0 0 0 16,600 392 
505 0 0 38 938 1,010 3,070 
Summer 202 0 0 0 1,840 2,150 336 
sos 0 0 0 94 607 24 
Pleur,omarrona Fall 202 0 0 0 0 0 9,110 
graailis sos 0 0 0 0 0 481 
Winter 202 0 0 0 268 0 433 
sos . 0 0 0 256 228 532 
Spring 202 0 0 0 0 0 2,3SO 
sos 0 0 0 0 26 1,570 
Summer 202 0 0 0 0 1,080 ()7 
505 0 0 7 0 813 79 
Euphausia Fall 202 0 0 0 0 0 224 
krohnii 505 0 0 0 0 0 983 
Winter 202 0 0 0 0 0 0 
505 0 0 0 0 0 <l 
Spring 202 0 0 0 0 0 118 
505 0 0 0 0 0 386 
Summer 202 0 0 0 0 <l 301 
sos 0 0 0 <l 0 llO 
Meganyatiphanes Fall 202 0 0 0 0 <1 2 
norvegiaa sos 0 0 0 0 0 22 
Winter 202 0 0 0 0 0 s 
sos 0 0 0 0 0 14 
Spring 202 0 75 0 ll7 320 <l 
sos <l 65 169 160 77 46 
Summer 202 0 0 0 0 0 117 
sos 0 0 0 0 0 4 
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exceptions) and increased in an offshore direction. These differences are 
attributable to the passage of bongo samplers through various layers of 
water differing in hydrographic character (see profiles in Chapter 3). 
Physical parameters of ·the water column at the shelf break and slope stations 
are particularly complex, and a single oblique bongo tow may capture 
representatives of several different communities during its passage through 
the various water types. Discreet sampling of these water types would be 
required before the communities now lumped in single collections could be 
sorted out and identified. · 
Although several measures of diversity were calculated for each 
collection obtained through the year, Margalef's Index (species richness) 
appeared most suitable for these zooplankton data. Trends across the shelf 
evidenced from this index were more consistent than other indices, and 
were plotted for neuston collections for each of the four cruises (Figures 
4-8, 4-19, 4-31, and 4-42). Comparison of these four figures shows a 
decided seasonal progression, with diversity increasing from winter to 
summer and from the coast to the slope in the warm seasons. 
No consistent differences between collections made with 202 µm and 
SOS µm bongo nets were evident. Thirteen of 24 pair,ed tows yielded Shannon 
indices (H') that were higher in 202 µm nets, whereas 15 of these pairs 
yielded species richness estimates that were higher in 505 µm nets. One-
third of the paired comparisons between Shannon indices and species richness 
disagreed as to whether 202 µm or 505 µm collections were more diverse. 
Trace Metals and Zooplankton 
Mixed samples from bongo tows and individual species from neuston tows 
were analyzed for trace metals (see Chapter 8). The nine metals of interest 
were V, Cr, Fe, Ni, Cu, Zn, Cd, Ba, and Pb. Variability in the trace metal 
data was very high, a characteristic that must be ke:pt in mind during the 
following remarks. 
Levels of these metals in collections made with nets of different mesh 
sizes (202 µrn and 505 µrn) usually overlapped, but were generally higher in 
the fine-meshed collections. Exceptions incuded Ni, higher in winter; Cu 
and Zn, higher in spring; Fe, higher in summer; and Pb, higher in SOS samples 
in fall and summer. Generally higher levels in 202 nets, especially of 
Pb, Cd, Cu, and Ba could be due to presence of dinoflagellates in the mixed 
collections; higher Fe levels could suggest the pres,ence of phytoplankton 
(Martin and Knauer 1973)~ The only elevated level of cadmium found in a 
mixed bongo collection occurred at Station Jl in the fall. Other elevated 
levels (Martin and Braenkow 1975) occurred in the neuston (VeleUa veleUa 
and Idotea metallica, also at Jl). 
The neustonic isopod Idotea metallica was collected at all seasons for 
trace metal analysis. Ranges of concentrations of_ the trace metals are given 
in Table 4-34. Compared with subsurface mixed-plankton collections obtained 
with comparable mesh sizes (bongo 505) and at the same stations, concentration 
levels in I. metaUica were generally lower for vanadium, zinc, and lead, 
higher for chromium and cadmium. Whether these differences reflect differences 
in availability of trace metals between the subsurface and neuston layers 
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or are species specific is not presently known. Riley and Roth (1971) 
found no differences in trace.metal distributions attributable to 
classification of 15 species of phytoplankton. Also, phytoplankton appear 
to have little effect on the concentrations of trace metals in water, with 
the exception of cadmium, which decreased during peak productivity in 
Monterey Bay, California (Knauer and Martin 1973). Farther up the food 
chain, however, the zooplankton may show increasing divergence in ability 
to concentrate various metals. Species composition of samples was found 
to be an important factor for Ba, Sr, Ca, Pb, Hg, Cu, Fe, and Zn by Martin 
and Knauer (1973). Needed are determinations of metal concentrations from 
a range of neustonic and subsurface zooplankters raised under controlled 
laboratory conditions. 
Table 4-34. Concentration of trace metals (in ppm) in Idotea metalliaa 
collected from the surface !aver of the Middle Atlantic Bight. 
Cruises BLM01W-BLM04W. 
Element 
\':1n;.1dium* 
] ron 
Chnmiium** 
Nickel 
Copper 
Zinc* 
Cadmium** 
Fall 
Season: 1975 
Stations: Cl,Dl 
ND 
47-227 
0.4-3.6 
0.5-1. 7 
32-37 
30-36 
2.6-5.8 
Winter 
1976 
E3,F2,Jl 
Concentration 
ND 
174-205 
0.8-13 
1.1-8.0 
46-73 
100-152 
5.5-11 
Spring 
1976 
Cl-JI 
(lJg/g) 
ND 
48-106 
0.6-3.7 
0.4-5.4 
24-59 
35-105 
2. 8-11 
Swmner 
1976 
Dl-Jl 
ND 
19-78 
0.4-1. 8 
0.4-2.4 
18-70 
28-89 
1.6-4.1 
Barium ND 
Lead* 0.9-3.4 
ND-SO 
3.8-15 
ND 
1.2-5.0 
ND-18 
0.6-4.4 
* Concentration generally lower than subsurface mixed plankton, bongo SOS 
** Concentration generally higher than bongo SOS 
Neuston and its Importance 
Analysis of samples from the first four seasonal cruises has revealed 
an important qualitative difference between surface layer and subsurface 
zooplankton. Subsurface zooplankton communities are nearly always dominated 
by copepods, not only in the present study area, but in other regions as 
well. Neuston of the Middle Atlantic Bight, on the other hand, is at 
times dominated by the developmental stages of decapod crustaceans and 
fishes, many of them of considerable commercial importance. Conventional 
sampling would not have detected this concentration of eggs, zoea,. mega-
lopae, and larvae in the surface layer (Zaitsev 1970). Nearly half of the 
neuston tows taken in the spring cruise were numerically dominated by fish 
eggs. Half the remainder of collections was dominated by decapod zoea 
and megalopae (mostly Cancer spp.). In addition to these seasonally-
dominant forms (Table 4-35), there is a unique faunal assemblage in the 
neuston that is almost always undetected by conventional sampling. 
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Table 4-3.5. Percent of neuston collections numerically dominated by 
copepods and other principal taxa in four seasonal crui sc:.;, 
BLMOIW-BLM04W, in the Middle Atlantic Bight off south<"'rn 
New Jersey. 
Fall Winter Spring Summer 
1975 1976 1976 1976 
Number 
Taxa of Tows 48 48 52 48 
Copepods 70.8 70.8 lS.4 82.7 
Fish Eggs 2.1 0 46.2 2.1 
Decapod Larvae 2.1 0 25, .o 2.1 
lfyperiid Amphipods 18.7 14.6 1.9 0 
Chaetognaths 0 10.4 0 0 
Other 6.2 4.2 11.5 6.2 
Unique Faurta of·the Surface Layer 
The vertical distribution of certain species of zooplankton is limited 
to the thin surface layer sampled by our neuston net (upper 12 cm). 
These are termed "euneuston" or true neuston, and many of them show 
peculiar adaptations to life in the surface layer (gas-filled floats of 
siphonophores, ventrally-directed eyes of pontellid copepods, intense 
pigmentation, etc.). Diversity of surface-restricted species is 
greatest in open ocean waters, but a large number of euneustonic forms also 
exist in the Middle Atlantic Bight (Table 4-36). Although many of these 
were prominent only in fall 1975 collections, when oceanic waters were 
present at the outer two stations, o_thers occur either year-round as does 
Idotea metallica or during more restricted portions of the year. Euneustonts 
are fewest in number during the winter. Anomalocera ornata was found only 
offshore in the fall, but was restricted to the coastal boundary layer (CBL) 
in spring. Other species showed repeated patterns of distribution from one 
season to another. 
Developmental Stages of Benthos and Nekton 
So-called "facultative neuston" includes species with a part of their 
life cycle spent in the surface layer (eggs or larvae or both) and species 
rising to the surface layer at night in apparent response to decreasing 
light. Both classes of neuston were evident in Middle Atlantic Bight 
collections. Planktonic eggs of fishes concentrate in the surface layer 
and during the primary reproductive season of·spring and early summer, 
attain densities in excess of copepods, usually the dominant taxon. Most 
of the commercially important Middle Atlantic Bight fishes produce such 
eggs. Certain larvae also show an affinity for the surface layer. These 
include Urophycis spp. , Mugi l curema, Enc he lyopus cimbrius, Merluccius sp. , 
and Pomatomus saltatrix. 
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Table 4-36. Occurrence of euneustonic species found in four seasonal 
cruises, Middle Atlantic Bight. 
Species 
Velella velella 
Abylopsis eschscholtzii 
Eudoxides spiralis 
Argonauta argo 
Anomalocera ornata 
Anomalocera patersonii 
Labidocera acutifrons 
Pontella atlantica 
Pontella meadii 
Pontella securifer 
Pontella spinipes 
Pontellopsis regalis 
Pontellopsis villosa 
Idotea baltica 
Idotea metaZZiaa 
Sargassum fauna 
Lepas fascicularis 
Lepas sp. larvae 
Bagatus minutus 
Latreutes fucorum 
Leander tenuicornis 
Portunus sayi 
balistids 
Fall Winter 
1975 1976 
X 
X 
X 
X X 
X 
X 
X 
X 
X 
X 
X 
X X 
X 
X 
X 
X 
X 
X 
Cruise 
Spring 
1976 
X 
X 
X 
X 
X 
Summer 
1976 
X 
X 
X 
X 
X 
X 
X 
X 
The zoea and megalopae of decapod crustacea, with the important excep-
tion of the American lobster, Homarus americanus, are strong vertical 
migrators, rising into the surface layer at night. Lobster larvae, occurring 
in our spring collections, appeared to be restricted to the surface layer. 
They occurred in half our 52 neuston collections, but in none of the sub-
surface bongo collections. The most abundant decapods in our night neuston 
samples were zoea and megalopae of rock crabs, Cancer spp., also of 
commercial significance. Decapod larvae in the spring 05 1976 numerically 
dominated 25% of the neuston collections. 
Diel Cycles of the Neuston 
The six stations occupied quarterly during this survey were each sampled 
over a 24-hour period for neuston, resulting in 24 observations on diel 
cycles. Cluster analyses of collections from each cruise reflect the 
importance of day-night differences within primary divisions of fauna into 
inshore and offshore community-types. Day and night collections, except at 
the shallowest stations, tended to cluster together, i.e. day tow with day 
tow, night with night tow. This is due to the upward migration at night 
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of species characteristic of subsurface waters in daylight, and a result-
ing close similarity of night neuston at stations with a common subsurface 
zooplankton community. Neuston at night often decreased in diversity as 
one or a few vertically migrating species became more dominant in the 
surface layer. Euneustonic species tended to remain at the same density 
throughout a 24-hour period. 
Swnmary of Significant Findings 
1. Subsurface zooplankton of the Middle Atlantic Bight off New Jersey 
occurred in two, or occasionally three, distinct communities, usually 
an inner shelf assemblage and one from the outer shelf and upper slope. 
Fall 1975 collections included three communities: coastal, central 
shelf, and a distinct shelf break and slope community. 
2. Surface zooplankton, as represented in neuston collections, was more 
clearly differentiated by season. Coastal collections in the fall 
and shelf-wide collections in summer were collectively distinct from 
the remainder of offshore fall and shelf-wide: winter and spring col-
lections. Fall 1975 neuston assemblages at the shelf break and slope 
stations were distinctly different from other communities, as noted 
for subsurface communities. 
3. Both surface and subsurface zooplankton at the coastal station Cl 
formed a more or less distinct fauna throughout the year, with a 
substitution of cold-water species occurring in winter. Indicators 
of this water type (Coastal Boundary Layer) include Aaartia tonsa., 
Centropages hamatus·., and Tortanus disaaudatus. 
4. Central shelf fauna, overlapping both coastal and slope boundaries, 
included the most abundant and widespread speicies. The overwhelming 
dominant member of this "community" was the c:opepod Centropages 
typiaus. 
5. Outer shelf and upper slope zooplankton include the indicators 
Met;ridia luaens, Pteuromarnma graailis, and Euphausia "Ja>ohnii. 
6. Margalef's Index of Species Richness was the most useful of several 
diversity indices calculated for plankton collections. Diversity of 
both subsurface and surface zooplankton increased from winter to sum-
mer and from the coast to the slope in the warmer half of the year 
(summer and fall). 
7. Neuston of the Middle Atlantic Bight contained a distinct assemblage 
of species, compared with subsurface tows, although night tows were 
usually dominated by vertically migrated subsurface species. The 
principal euneustonts ("true" neuston, restricted to the surface 
layer) included the pontellid copepods and the isopod Idotea 
metalliaa. 
8. Neuston in the active reproductive period for Middle Atlantic Bight 
benthos and nekton (spring and early summer) was dominated by the 
young stages of decapods and fishes. Nearly one-half of the neuston 
tows from the spring 1976 cruise were numerically dominated by fish 
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eggs; 25 percent were dominated by larvae of Cancer.sp. Lobster 
larvae, apparently restricted to the surface, were found in half 
the collections. 
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